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To the Editor,

This article reports three pediatric cases of Complicated
Community-acquired pneumonia (CCAP), emphasizing the piv-
otal role of bedside Point-of-Care Lung ultrasound (POCLUS) in
diagnosis, monitoring, and treatment guidance.

1 | Casel

A 15-year-old boy was referred to our emergency department (ED)
with a right-sided pleuropneumonia previously diagnosed at
another hospital through chest X-ray (CXR) and Computed
Tomography (CT) scan. Blood tests revealed an increase of
C-Reactive Protein (CRP) 27.7 mg/dL (normal values 0—0.5 mg/dL).
A first POCLUS was performed (see E-text for methodology),
revealing necrotizing pneumonia with pleural effusion at the base of
the right lung (Figure 1A). Microbiological tests identified Staphy-
lococcus aureus and Influenza A virus. Therapy with Meropenem,
Linezolid, and Oseltamivir was started. On the 6th day, due to the
worsening patient's clinical condition, an initial chest Magnetic

Resonance Imaging (MRI) was performed, which showed the
presence of consolidation/atelectasis characterized by a large area of
necrotic cavity with a diameter of about 11 cm (Figure 1B). This
lesion was also detected using POCLUS, appearing as an anechoic
area, but it was not visualized on the CXR. Sputum and blood
cultures identified Methicillin Sensitive Staphylococcus Aureus, so
antibiotic therapy was adjusted to Rifampicin and Oxacillin, leading
to gradual clinical improvement. On the 15th day, POCLUS dem-
onstrated a reduction in the hypoechoic area, a partial re-aeration of
the lung, and a decrease in pleural effusion thickness (Figure 1C).
On the 21st day, POCLUS and MRI (Figure 1D) revealed further
improvement. After 28 days, the patient was discharged in good
health. Follow-up LUS showed a complete restoration of the lung in
ten months.

2 | Case2

A 5-year-old child presented to our ED with a 4-day history of
fever and cough. Physical examination revealed reduced breath

Abbreviations: CAP, community acquired pneumonia; CCAP, complicated community-acquired pneumonia; CMV, citomegalovirus; CRP, C-reactive protein;
CT, computed tomography; CXR, chest X-ray; ED, emergency department; LUS, lung ultrasound; POCLUS, Point-of-Care Lung ultrasound.
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FIGURE 1 | First case report. (A) POCLUS with linear probe in transverse position, highlighting lung consolidation with numerous rounded
hypo-anechoic lesions (cavity necrosis). (B) Chest MRI with dynamic TRUFI sequences showing complicated pneumonia affecting the right lung. In
the right paracardiac supradiaphragmatic site, the presence of consolidation/atelectasis is characterized by a large area of cavity necrosis within a
maximum diameter of approximately 11 cm with an air-fluid level. (C) POCLUS with linear probe in transverse position showing air bronchograms
and reappearance of normal pulmonary artefactual structure with small pleural effusion. (D) Chest MRI with free-breathing TRUFI sequences
showing improvement of cavity lesion with maximum diameter of approximately 9 cm. [Color figure can be viewed at wileyonlinelibrary.com]

sounds in the left mid-basal region. Laboratory tests revealed 3 | Case3

elevated inflammatory markers (CRP 23 mg/dL), and CXR
revealed a retrocardiac pneumonia with ipsilateral pleural
effusion. Empirical therapy with amoxicillin-clavulanic acid
was started. Microbiological investigations were performed, and
the urinary pneumococcal antigen test yielded a positive result.
On the following day, POCLUS confirmed CCAP, prompting
the addition of clarithromycin to the treatment strategy. On the
5th day, despite a decrease in CRP (7.69 mg/dL), the patient's
clinical condition deteriorated. POCLUS showed a worsening of
CCAP with complicated pleural effusion (Figure 2), so clari-
thromycin was replaced with teicoplanin. Even if blood tests
were stable (CRP 7.31 mg/dL), clinical conditions continued to
worsen. A new POCLUS revealed an increase in pleural effu-
sion and pulmonary consolidation with the appearance of a
rounded, centimeter-sized hypoechoic lesion suggestive of
cavitary necrosis. Ultrasound findings guided therapeutic
changes to Meropenem. After a week, chest CT scan and PO-
CLUS demonstrated resolution of pleural effusion and reduc-
tion in pulmonary consolidation. The patient was discharged in
good general condition after 23 days of hospitalization.

A 17-year-old boy presented to our ED with a 2-day history of
left-sided chest pain and acute respiratory failure. CXR and
chest CT revealed a left basal pleuropneumonia. Blood tests
showed an increase in CRP (25.7 mg/dL). POCLUS confirmed
CCAP, so empiric therapy with ceftriaxone was started. Film
Array Respiratory panels on nasopharyngeal swabs tested pos-
itive for Metapneumovirus. Due to the patient's poor condition,
therapy was escalated with the addition of teicoplanin.

On the 10th day, despite improvements in blood tests, the patient's
clinical condition worsened. POCLUS revealed a progression of the
pleural effusion with the development of an empyema measuring
approximately 11 cm in length and 4 cm in depth located posteriorly
in the left subscapular region (Figure 3A), findings confirmed by
CXR and CT scan (Figure 3B). Due to the unfavorable location,
drainage of the empyema was not feasible. Consequently, teico-
planin was discontinued and replaced with Linezolid. A POCLUS
performed 9 days later showed a reduction in pleural effusion,
consistent with the patient's clinical improvement, so he was dis-
charged in good general condition (Table 1).

2 of 5

Pediatric Pulmonology, 2025

35USD| SUOWILLOD BAIERID 3|l dde 341 Ag paueA0b a8 S3o1e YO 138N JO S3|NJ 0 ARIq1TaUIIUO AB]IM U (SUORIPLOD-PUB-SLLLBILOY™AB | 1MALe1q BU1|UO//SANY) SUONIPUOD PUe SLUB L 84} 835 *[9202/50/G¢] Uo ARiq1Tauliuo A8|IM ‘Nsa9 oulquied Jieipad paasO AQ exTL Indd/z00T OT/10p/w0dAs 1M Afeiq 1 puljuo//sdiy wouj papeojumod ‘T ‘920¢ ‘96v0660T


http://wileyonlinelibrary.com

4 | Discussion

Community-acquired pneumonia (CAP) is the largest single
cause of morbidity and mortality worldwide in children aged
between 28 days and 5 years [1].

Although most children with CAP recover, some children
develop local or systemic complications.

According to the British Thoracic Society Pediatric Pneumonia
Audit, approximately 3% of CAP become CCAP [2], with
parapneumonic effusion being the most common complication,

FIGURE 2 | Second case report. POCLUS with linear probe in
transverse position, which highlights worsening of the pulmonary
consolidation, which appears extensive, located posteriorly in the left
mid-basal area, with a diameter of approximately 3.6 cm, with sub-
centimetric pleural effusion with fibrin shoots in its context.

observed in up to 10% of cases [3]; other local complications can
be empyema, necrotising pneumonia, and lung abscess.

From a diagnostic imaging perspective, a CT scan is considered
the gold standard for diagnosing CCAP, while CXR remains the
primary tool for follow-up.

Regarding ultrasound, the role of POCLUS in CAP is well-
established [4], but the current literature lacks reports on the
role of POCLUS in CCAP.

A.M. Musolino et al. described some early lung features (air and
liquid, deep, and fixed, or not very dynamic bronchograms)
seen on ultrasonography that might predict the development of
CCAP [5].

Based on these premises, we investigated the role of POCLUS in
the diagnosis and follow-up of CCAP, evaluating the correlation
between changes in ultrasound patterns and patients' clinical
status, vital signs, and laboratory findings.

In all reported cases, POCLUS was revealed to be a valuable tool
for diagnosis, monitoring, and guiding therapeutic decisions. Its
findings showed good correlation with CXR and CT, while of-
fering the added benefit of reducing both radiation exposure
and the healthcare costs associated with more complex imaging
modalities during follow-up. In certain cases, it was able to
show clinical deterioration earlier than blood exams, facilitating
timely decisions regarding therapeutic adjustments and inva-
sive procedures.

Naturally, this diagnostic tool has certain limitations, including
the requirement of a highly experienced operator, as well as
longer execution time compared to CXR.

In conclusion, based on our experience of a Tertiary Care,
POCLUS has several strengths in the diagnosis and monitoring
of CCAP: it is non-invasive, rapid, and available for point-of-
care use, enabling both real-time diagnosis and follow-up.
Furthermore, POCLUS can support clinical decision-making
regarding the optimal timing for second-level imaging, thereby
contributing to a reduction in cumulative exposure to ionizing
radiation. However, further studies are needed to strengthen
these preliminary findings.

FIGURE 3 | Third case report. (A) POCLUS with convex probe in longitudinal position showing presence of corpuscular liquid collection with a

diameter of 11 cm in length and 4 cm in depth on the left posterior mid-basal area, with atelectatic underlying lung with air bronchogram. (B) Chest
CT without and with contrast showing increased sac pleural effusion with suprahydric density for corpuscular quota in the context, located on the
left in the posterior recess, with maximum extension at the VII posterior intercostal space with longitudinal diameter of 20 cm, transversal diameter

of 8.4 cm and antero-posterior diameter of 3.8 cm.
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