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d’interesse

DICHIARA

Ai sensi  e per gli effetti dell’art. 53, comma 14, del D.Lgs. n. 165/2001 e s.m.e.i, consapevole che 
chiunque rilascia dichiarazioni mendaci è punito ai sensi del  Codice Penale e delle Leggi speciali in 
materia, per proprio conto l’insussistenza di situazioni, anche potenziali, di conflitto di interesse.



Complicated community-acquired 
pneumonia (CCAP)

Complicated community-acquired pneumonia (CCAP) consists of one or more of parapneumonic
effusion, empyema, necrotising pneumonia, and lung abscess, the local complications of 

community-acquired pneumonia (CAP).












International survey on the management of 
CAP complicated by pleural empyema

Osowicki J, J Paediatr Child Health 2019

A previously well, fully immunised 3-year-old girl presents with community-acquired pneumonia…
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International survey on the management of 
CAP complicated by pleural empyema
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International survey on the management of 
CAP complicated by pleural empyema



Three main questions

Follow-up

(clinical and radiological)Choice and duration of oral ATBs Shift from i.v. to os

(and hospital discharge)



Pediatric guidelines on 
Pleural Effusions and Empyema



Continue with intravenous antibiotics until the child is afebrile or at least until the
chest drain is removed 

Intravenous antibiotics can be changed to oral antibiotics once a child has been 
afebrile for 24 hours - Once a patient has no oxygen requirement and has been on oral 
antibiotics for 24 hours then he/she can be discharged

Empyema question 3:
Shift from i.v. to os (and hospital discharge)

Kalfa N, Surg Endosc 2004
Lohuis SJ, Pediatr Infect Dis J 2023
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Oral antibiotics such as co-amoxiclav are given at discharge for 1–4 
weeks, but longer if there is residual disease

No consensus on the length of oral antibiotic treatment which varies 
from at least 1 to 6 weeks. Common choices include co-amoxiclav or 
a cephalosporin

Continue therapy for 2 to 4 weeks ... expert recommendation is to 
continue treatment for approximately 10 days after fever resolution

Empyema question 2:
Choice and duration of oral ATBs



Prognosis is generally good, fatal cases are rare (0.7%) and most children will completely recover.

Children should be followed up until they have recovered completely and chest X-ray is normal.

Follow up within 4–6 weeks of discharge, with timing depending on the child’s clinical status at discharge. 

Clinical examination will inevitably reveal quiet breath sounds and a degree of dullness over the affected 
area, but this is due to pleural thickening and is not a cause for concern. 

Chest X-ray will be abnormal at discharge and a follow up chest X-ray should be done at 4–6 weeks.

This will not be normal in most instances despite complete clinical recovery with most chest X-ray will 
return to normal by 3–6 months with some residual thickening till 6 months after discharge.

Timing of further fup depends on whether the child is back to full health (almost all will be by 4 weeks) 
and radiographic appearance. 

In severe cases, LUS and PFT to evaluate residual effusion, diaphragm movement and lung function.

Empyema question 1:
Follow-up (clinical and radiological)

Buonsenso D, Italian Journal of Pediatrics 2024
Kalfa N, Surg Endosc 2004



Underlying diagnoses—i.e., immunodeficiency, cystic fibrosis—may need to be considered

It has been recommended that tests of immune function should be carried out in all children at 
follow up as previously undiagnosed abnormalities have been revealed.

However, a well grown child who has had no previous significant bacterial infections is unlikely to 
have a significant immunodeficiency, so testing should be reserved for selected cases. 

In children with very severe cases and complications such as lung abscess or necrotizing pneumonia, 
an underlying condition as immunodeficiency should be ruled out.

It is prudent to carry out a sweat test to exclude cystic fibrosis when S. Aureus or P. Aeruginosa was 
the infecting organism, especially in infants and young children.

Empyema question 1:
Follow-up (clinical and radiological)



Three main questions
Empyema

Follow-up
(clinical and radiological)

Follow up within 4–6 weeks of 
discharge
Most chest radiographs will return 
to normal by 3–6 months

Underlying diagnoses—i.e., 
immunodeficiency, cystic fibrosis—
may need to be considered

Choice and duration of oral ATBs

Oral antibiotics are given at 
discharge for 1–6 weeks

Common choices include co-
amoxiclav or a cephalosporin

Shift from i.v. to os

(and hospital discharge)

afebrile for 24 hours, the chest 
drain removed

no oxygen requirement and oral 
antibiotics for 24 hours

1 to 3 weeks



Three main questions
Necrotising pneumonia

Follow-up

(clinical and radiological)Choice and duration of oral ATBs Shift from i.v. to os

(and hospital discharge)



High rate of resolution after conservative clinical treatment with high doses of i.v. antibiotics
If bacteria have not been identified, antibiotic therapy should cover pneumococci and staphylococci, and 

amoxycillin + clavulanic acid would be a good choice, but does depend on local data.
When NP is caused by S. aureus PVL+, early aggressive empiric antibiotic therapy with a toxin-suppressing 

agent is essential (protein synthesis inhibiting antibiotics such as clindamycin or linezolid, vancomycin used 
for MRSA does not reduce toxin production).

Retrospective studies report that antibiotics are often administered for prolonged periods, ranging 
from 21 to 42 days.

The average length:
intravenous antibiotics ranges from 14 to 19 days
oral antibiotics are generally prescribed for around 21 days after i.v. therapy is stopped

Necrotising pneumonia question 3 & 2:
Shift from i.v. to os (and hospital discharge)

Choice and duration of oral ATBs

Mocelin HT, Paediatric Respiratory Reviews 2024



Clinical outcomes

Despite the severe acute illness, patients tend to have a good outcome. 

 Chest asymmetry (31 %) and a decrease in respiratory sounds (45 %) one month 
after hospitalization disappeared by 6 months – no long-term effects on 
growth, development, or exercise capacity. 

 12.5% had sporadic episodes of wheezing after NP 
 12.5% presented with new uncomplicated pneumonia but did not require 

hospitalization

Necrotising pneumonia question 1:
Follow-up (clinical and radiological)

Mocelin HT, Paediatric Respiratory Reviews 2024



Imaging findings

327 patients were included in 13 studies which evaluated 239 children for a period of 1 to 6 months.

The necrotic areas disappeared within 3 to 6 months (median 3 months, range 1–8).
73 % complete or almost complete resolution
15 % minimal residual lesions – i.e. 3.7% small pneumothoraces after discharge resolved within 2 months
5 % necrosis 

Residual fibrous bands and atelectasis may persist for 1 to 3.5 years, the clinical impact of residual 
pleural thickening and parenchymal abnormalities is poorly understood. 

The radiographic resolution of cystic areas must be documented to resolve a potential differential 
diagnosis of congenital cystic lung malformations and to follow the size and possible consequences 
of large pneumatoceles. 

Necrotising pneumonia question 1:
Follow-up (clinical and radiological)

Mocelin HT, Paediatric Respiratory Reviews 2024



Lung function

Only 3 studies have evaluated long-term lung function in 72 children with NP.

24 patients despite chest drainage or pneumothorax/fistula: 4% FVC at the lower limit of normal

36 patients with lung parenchymal resection for NP, 40 % functional impairment in spirometry (3.5 years 
after surgery)

12 patients, 25% mild obstructive disease, 8% mild restrictive defect.

Necrotising pneumonia question 1:
Follow-up (clinical and radiological)

Frybova B, Eur J Pediatr Surg 2022
Mocelin HT, Paediatric Respiratory Reviews 2024

Sawicki GS, Eur Respir J 2008 
Bover-Bauza C, An Pediatr 2021



Three main questions
Necrotising pneumonia

Follow-up

(clinical and radiological)

clinical changes: up to 6 months

imaging necrotic areas: 3 to 6 
months

lung function: rare, mild, 
especially after surgery 

Choice and duration of oral ATBs

oral antibiotics generally 
prescribed for around 21 days

after i.v. therapy 

common choices include co-
amoxiclav

Shift from i.v. to os

(and hospital discharge)

intravenous antibiotics ranges 
from 14 to 19 days



Three main questions
Lung abscess

Follow-up

(clinical and radiological)Choice and duration of oral ATBs Shift from i.v. to os

(and hospital discharge)



Retrospective review: 39 patients with lung abscess (30 treated with medical therapy 
alone, 9 also required surgical interventions) included
oFever duration: Medical 11 days VS Surgical 28 days
oLength of IV treatment: 24.6 days (range 3 to 51 days)

Retrospective review: 49 cases were complicated with lung abscess.
oMedian total duration of antibiotic treatment was 41.5 days (range 15 to 116)
oMost frequently used antibiotics: 3rd generation cephalosporins, vancomycin, 

clindamycin, carbapenems and amoxicillin with clavulanic acid

Lung abscess question 3 & 2:
Shift from i.v. to os (and hospital discharge)

Choice and duration of oral ATBs

Choi MS, Korean J Pediatr 2015
Madhani K, Ann Thorac Med 2016

Wojsyk I, J Infect Chemother 2017



Retrospective review: 49 cases were complicated with lung abscess.
Time to radiological abnormality regression: (mean ± SD) 84.14 ± 51.57 days
Follow up (61.6 ± 28.3 months, response rate 30.6%)
Lung ultrasound revealed in 73.3% minor residual abnormalities: pleural thickening, subpleural

consolidations and line B artefacts
PFT results were abnormal in eight 53.3% patients, most frequently hyperinflation

Retrospective cohort study: 68 patients with lung abscess
o  14,7% persistent radiological changes 
(e.g., lung scarring, pleural thickening, persistent lung collapse or impaired aeration) 
o  8,8 % bronchopleural fistula
o  2,9 % newly diagnosed bronchiectasis

Lung abscess question 1:
Follow-up (clinical and radiological)

Wojsyk I, J Infect Chemother 2017
Fernando DT, ANZ Journal of Surgery 2022



Three main questions
Lung abscess

Follow-up

(clinical and radiological)

Time to radiological abnormality 
regression: 84.14 ± 51.57 days
Lung ultrasound & PFT minor 
residual abnormalities
Higher rate of complications

Choice and duration of oral ATBs

oral antibiotics at least 21 days
after i.v. therapy 

common choices include co-
amoxiclav

Shift from i.v. to os

(and hospital discharge)

Length of IV treatment 24.6 days



Lattante di 9 mesi, senza precedenti dati anamnestici di 
rilievo, veniva ricoverata nella nostra TIP per insufficienza 
respiratoria ipossiemica. 

All’ingresso venivano obiettivati distress respiratorio con 
rantoli inspiratori e sibili espiratori diffusi all’auscultazione 
toracica. La radiografia del torace mostrava addensamenti 
parenchimali apicale e paracardiaca destra. Gli esami 
ematochimici evidenziavano leucopenia ed incremento 
degli indici di flogosi, VRS +.

La paziente veniva supportata con HFNC ed antibiotico 
terapia ad ampio spettro. Il secondo giorno di degenza si 
assisteva ad un peggioramento del quadro respiratorio e 
radiologico, con evidenza alla radiografia del torace di uno 
pneumotorace destro trattato con il posizionamento di un 
drenaggio pleurico. Il quinto giorno di degenza la 
radiografia del torace documentava risoluzione dello 
pneumotorace con evidenza di multiple aree iperdiafane a 
livello del polmone di destra.

Conclusions
… or not ?!?

G.M. ragazzo di 14 anni affetto da porpora di SH con 
melena trattata con OCS. Successiva comparsa di dolore 
all’emitorace dx con riscontro Rx di addensamento 
parenchimale superiore dx trattato con terapia ATB e.v., 
con successiva risoluzione clinica e radiologica. 

Dopo pochi giorni ricomparsa di dolore toracico a destra e 
tosse stizzosa “metallica”. All’Rx esteso PNX in emitorace 
destro, iperteso, con spostamento controlaterale delle 
strutture mediastiniche. Posizionato drenaggio pleurico a 
caduta con riduzione della falda. Dopo 48 ore il drenaggio 
è stato clampato. 

La radiografia di controllo mostrava incremento della 
falda di PNX ad estensione apico-mediobasale con 
obliterazione del seno costofrenico da versamento 
pleurico. La TC torace documentava al lobo superiore dx, 
in sede subpleurica, consolidazione parenchimale 
pseudonodulare a margini netti cavitata con contenuto 
aereo e ampia comunicazione con il cavo pleurico, camera 
di PNX destra apicale-anteriore.



Grazie per l’attenzione …
domande ?
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