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Abstract
Objective: To analyze data on clinical progression and treatment to improve understanding and management of 
Complicated Community-Acquired Pneumonia. Methods: A prospective and cross-sectional study conducted with 
children hospitalized for community-acquired pneumonia in a tertiary public hospital, a maternal and child reference 
center, over a period of 6 months. Results: A total of 130 patients were analyzed over 6 months. Of these, 97 (74.6%) 
patients presented only with uncomplicated pneumonia (CAP), while 33 (25.4%) developed complicated pneumonia 
(CCAP) or had complications upon admission. Among CCAP patients, pleural effusion was the most common complication 
(90.4%). Diagnostic tools used to elucidate complications included radiography (93.9%), ultrasonography (57.6%), and 
computed tomography (42.4%). The predominant treatment was empirical antibiotic therapy, primarily with third-
generation cephalosporins. Surgical interventions were frequently performed in patients with complications (75.8%), 
such as thoracic drainage (92%), with a mean drainage duration of 11.3 days, which prolonged hospitalization to an 
average of 18 days (p=0.048). Regarding outcomes, 93.9% of the patients were discharged, 3.0% died, and 3.0% were 
transferred. Conclusions: The study concludes that CCAP results in prolonged hospital stays and additional healthcare 
costs. These findings highlight the severity of the disease and underscore the need for a broader therapeutic approach, 
including more effective pneumococcal vaccines to reduce complications.
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INTRODUCTION

Community-acquired pneumonia (CAP) is a leading 
cause of morbidity and mortality in children under 5 years of 
age, especially in developing countries. According to the World 
Health Organization (WHO), pneumonia is responsible for ap-
proximately 15% of all deaths in this age group, resulting in 
more than 800,000 deaths annually. In Brazil, CAP in patients 
aged 0 to 19 years, from January to September 2017, was the 
leading cause of hospitalizations, responsible for 243,364, in 
line with figures from other developing countries1,2.

Complicated community-acquired pneumonia (CCAP) 
is a severe progression of the disease that develops even with 
adequate antibiotic use, such as lung abscess (LAB), necrotizing 
pneumonia (NEC), parapneumonic effusion (PE) and pleural 
empyema (PEM)1. PEM and PE are distinct stages of the same 
pathophysiological condition, in which the inflammatory pro-
cess in the pleura leads to the buildup of fluid in the pleural 
cavity. NEC occurs due to tissue liquefaction and should be 
considered in cases of prolonged fever and septic symptoms, 
with the diagnosis confirmed by chest X-ray or tomography. 
LAB results from the buildup of inflammatory cells and tissue 
destruction or necrosis, leading to the formation of one or 
more pulmonary cavities3.

In most cases, initial treatment is empirical, since the 
most prevalent etiological agent is still Streptococcus pneu-
moniae and the lack of etiological investigation in the initial 
management of the disease. Although there are divergences 
in the literature, several Brazilian studies indicate that the 
systematic adoption of guidelines for the treatment of CAP 
in hospitalized patients showed a significant reduction in the 
30-day mortality rate, in-hospital mortality, length of hospital 
stay and time required to achieve clinical stability, in addition 
to a decrease in associated complications4,5.

Regarding surgical treatment, it serves as an adjuvant to 
antimicrobial treatment in situations where CAP evolves into 
some complication, with no consensus on the best surgical 
model or the ideal time for each procedure1.

Since Complicated Community-Acquired Pneumonia 
(CCAP) is a disease characterized by the worsening of CAP, one 
of the main causes of mortality and morbidity in the world, 
especially in Pediatrics. Furthermore, there is currently an 
increase in complicated cases of pneumonia among children 
in Brazil, with few studies on CCAP. The objective of this study 
is to collect and analyze data that contribute to the knowledge 
and reporting of CCAP in the region, so as to enable improve-
ments in the management of this disease and a reduction in 
morbidity and mortality records in this group.

MATERIALS AND METHODS

This is a descriptive, cross-sectional study with prospec-
tive data collection, consisting of 130 children hospitalized for 

community-acquired pneumonia in a tertiary maternal and 
child hospital, a reference in emergency care in 54 munici-
palities. The collection period was from June 1 to December 
31, 2022.

The inclusion criteria were children hospitalized with 
a clinical and/or radiological diagnosis of CAP and/or CCAP, 
age under 10 years and a Free and Informed Consent Form 
(FICF) signed by the guardian. The collection was carried out 
in the children’s emergency room and in the general pediatric 
ward. Parents and/or guardians were invited to participate in 
the study when the patient was hospitalized and were then 
interviewed by the main researchers or previously trained 
medical students from the Federal University of Vale do São 
Francisco (UNIVASF).

A questionnaire was used as an instrument, consisting 
of 23 questions about epidemiological and demographic char-
acteristics, clinical manifestations, treatment instituted and 
progression of the disease until the final outcome. The data 
obtained were coded in a standardized manner, transferred to 
a database created in the Microsoft Excel 2007 spreadsheet 
editor and statistically analyzed using Jamovi 2022 - version 2.3. 
The patients were divided into 2 groups: 1) uncomplicated CAP 
and 2) complicated CAP. Depending on the variables analyzed, 
parametric (Student’s t-test) and nonparametric (Chi-square, 
Fisher’s exact test) tests were used. A significance level of 0.05 
was considered to reject the null hypothesis. The project was 
approved by the Research Ethics Committee of the Professor 
Fernando Figueira Institute of Integral Medicine, under sub-
stantiated opinion CAAE: 60399922.3.0000.5201. 

RESULTS

The medical records of 130 patients who met the inclu-
sion criteria were analyzed over a 6-month period. Of these, 
97 (74.6%) patients persisted with only uncomplicated pneu-
monia (CAP) (Group A) and 33 (25.4%) developed complicated 
pneumonia (CCAP) or already had complications at admission 
(Group B) (Table 1).

The most common signs and symptoms on admission 
for CAP (Group A) were fever (94.9%), cough (91.8%), respira-
tory distress (77.6%), runny nose (72.4%), tachypnea (62.2%), 
abdominal pain (22.4%), chest pain (15.3%) and 16.3% had O2 
saturation below 94%. Regarding patients with CCAP (Group 
B), they were fever (90.9%), cough (90.9%), respiratory distress 
(63.6%), runny nose (54.5%), tachypnea (51.5%), abdominal 

Table 1. Epidemiological distribution of sex according to groups.

Group A Group B Total

Sex N % n % n %

Males 52 57.1% 18 54.5% 70 56.5%

Females 39 42.9% 15 45.5% 54 43.5%

Sorce: the authors.
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pain (36.4%), chest pain (27.3%) and approximately 21.2% 
had O2 saturation below 94% (Table 2). When comparing 
the groups regarding signs and symptoms upon admission, a 
statistical difference (p<0.05) was shown in relation to fever, 
cough, chest pain and abdominal pain (Table 2).

Table 2. Comparison of signs and symptoms among patients with 
pneumonia.

Signs and 
symptoms Group A* Group B**

n % n % p-value***

Fever 93 94.9% 30 90.9% 0.02

Cough 90 91.8% 30 90.9% 0.01

Runny nose 71 72.4% 18 54.5% 1

Tachipnea 61 72.2% 17 71.5% 0.03

Respiratory distress 76 77.6% 21 63.6% 0.6

SatO2 <94% 16 16.3% 7 21.2% 0.2

Chest pain 15 15.3% 9 27.3% 0.02

Abdominal pain 22 22.4% 12 36.4% 0.01

*Uncomplicated Community-acquired pneumonia; 
**Complicated Commuity-acquired pneumonia 
*** p-value < 0.05 were considered relevant
Source: the authors.

The mean duration of fever after the start of antibi-
otic treatment in patients with CAP was 1.3 days. However, 
in patients with CCAP, fever continued for approximately 6 
days, while in necrotizing pneumonia, fever persisted for ap-
proximately 9 days.

The diagnosis of CCAP was mostly clinical and radio-
graphic, with imaging tests, such as chest X-ray, performed on 
admission (93.9%), in addition to thoracic ultrasound (57.6%) 
and chest tomography (42.4%) to investigate complications.

In patients with CAP who developed complications after 
hospitalization, 66.7% maintained the initial use of Ampicillin, 
16.7% had their antibiotic regimen changed to Ceftriaxone, and 
16.7% to Ceftriaxone associated with Oxacillin. The reasons 
that led to this antibiotic replacement were: Complications 
(58.3%), Persistent fever (20.8%), Clinical worsening (12.5%) 
and Medication deescalation (8.3%).

On the other hand, the initial choice of antibiotic 
therapy for patients diagnosed with CCAP upon arrival at the 
service was that 13.3% started intravenous treatment with 
Ampicillin, 13.3% with Ampicillin-Sulbactam and 73.4% with 
Ceftriaxone associated with Oxacillin. However, 33.3% had 
their initial regimen modified, as they developed pulmonary 
necrosis; of these, 75% were switched to Ceftriaxone with 
Clindamycin and 25% to Meropenem with Vancomycin.

Analyzing the need for oxygen supplementation, 
30.6% of CAP and 42.5% of CCAP patients used it (p=0.584). 
Regarding the devices used in patients with CAP, 76.6% used 
a nasal cannula (NC), 63.3% non-rebreathing mask (NRM), 

16.6% non-invasive ventilation (NIV) and 3.3% mechanical 
ventilation by orotracheal intubation (MV-OTI), with an overall 
average use of supplemental oxygen of 3 days. Regarding the 
devices used in patients with CAP, 71.4% used NC, 21.4% NRM, 
14.3% NIV and 14.3% MV-OTI, with an overall average use of 
supplemental oxygen of 4 days.

Among the complications presented, 90.9% of the 
patients had pleural effusion, 27.3% pulmonary necrosis, 
15.1% empyema and 3.0% lung abscess. After diagnosis, 75.8% 
required surgical intervention, which included: 92% thoracic 
drainage (with an average of 11.3 days of drain in place); 12% 
thoracentesis; 4% thoracotomy; and 4% lobectomy.

In general, patients in Group B spent an average of 18 
days in the hospital; while patients in Group A spent an average 
of 6 days in hospital (p<0.001). Finally, 100% of patients with 
CAP were discharged from the hospital. In contrast, 93.9% of 
patients with CCAP were discharged from the hospital, 3.0% 
died, and 3.0% were transferred.

DISCUSSION

Among the individuals analyzed in the study, there was 
an incidence of 25.4% who presented complications from CAP 
upon admission (45.5%) or developed complications after an 
average time of 3.4 days for complications (54.4%). The most 
common complication was Pleural Effusion (PE), present in most 
individuals with CCAP (90.4%), followed by Pulmonary Necrosis, 
Empyema, and Lung Abscess. The data corroborate previous 
studies conducted using data from other populations, such as the 
one conducted by Krapiec et al. (2022)3, in a hospital in Curitiba, 
in the south of the country, which demonstrated a prevalence of 
complications (27%) and the most frequent types of complications 
very close to the results obtained in this study.

The symptoms of community-acquired pneumonia 
(CAP) can manifest in different ways, resulting in different 
clinical presentations, which vary according to the individual 
characteristics of the patient and, in certain cases, the mi-
croorganisms involved6. In our study, a statistically significant 
relationship was observed regarding the association of clinical 
symptoms and the diagnosis of pneumonia, in which children 
with cough, fever, tachypnea, chest and abdominal pain sug-
gest a diagnosis of pneumonia, complicated or not. The World 
Health Organization (WHO)7,8,9,10 has recommended that atten-
tion be paid to coughing and tachypnea as signs that suggest 
pneumonia in children under five years of age.

Although the diagnosis of CAP is predominantly clinical, 
chest radiography is an important tool for assessing severity, 
extent of lung involvement, and complications11,12. The results 
found by Ferrero et al demonstrated that alveolar infiltrate 
was the most sensitive finding in the radiographic evaluation 
of CAP, and that upper lobe involvement and pleural effusion 
were associated with invasive pneumococcal infections. Other 
studies also indicate the presence of consolidations and other 
infiltrates as evidence of this pathology13,14.
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USG is essential in the evaluation of CAP, being the most 
sensitive imaging modality for evaluating the pleural space in 
children and superior to CT because it does not use ionizing 
radiation, as well as in its ability to demonstrate internal com-
ponents of the effusion, such as loculations and the presence 
of fibrin. CT, on the other hand, is gold standard in pulmonary 
necrosis, as it is capable of identifying parenchymal changes 
not visible on chest radiography1,9. In this study, CAP diagnoses 
were mostly made clinically, but chest radiography (93.9%), 
USG (57.6%) and/or CT (42.4%) were used in the selected cases 
in order to investigate possible complications.

It is noteworthy that most patients were treated with 
intravenous 3rd generation cephalosporin and beta-lactam 
antibiotics during hospitalization, and all of them showed a 
positive therapeutic response, regardless of the group they 
received, thus following the recommendations of the Brazilian 
Society of Pediatrics (SBP) and the World Health Organiza-
tion1,12.

Due to the urgency of starting treatment, treatment 
of pneumonia, specifically, whether complicated or not, is 
initiated empirically. This means that the choice of medica-
tions is based on factors such as the patient’s age, resistance 
patterns in the region, clinical circumstances, the patient’s 
immunological status, and the results of imaging tests15,16. In 
children with complicated pneumonia, intravenous therapy 
with crystalline penicillin G or ampicillin is appropriate7,15. If 
the patient has previously used antibiotics or is dealing with 
severe pneumonia with an unfavorable progression to the use 
of Pencillin, the use of ampicillin-sulbactam, ceftriaxone or 
ceftriaxone together with oxacillin or clindamycin may be con-
sidered, due to the risk of infection by Staphylococcus aureus 
or its community-acquired methicillin-resistant variant (CA-
MRSA)6,16,17,18. Regarding treatment duration, antibiotic therapy 
for CAP is carried out for a period of 5 to 10 days and, for the 
complicated form, it is extended for 4 weeks, or at least for 2 
weeks after the patient becomes afebrile and shows improve-
ments in their clinical condition1,15,19,20. The SIREVA (Regional 
Vaccine System)21, a surveillance program that monitors the 
distribution and resistance of bacteria “in vitro”, showed that 
Streptococcus pneumoniae was more prevalent between 1 and 
5 years of age in children diagnosed with bacterial pneumonia 
(12-23 months: 36.6%; 24-59 months: 47.3%), with the main 
serotype being type 19A, with Penicillin susceptible to all sero-
types except 4, 6A, 6B, 9V, 18C, 19F and 23A (19A susceptible 
to only 5.2%); in relation to Ceftriaxone, it has susceptibility 
in 68.3% in children under 12 months, 58.5% between 12 
and 23 months, and 56.5% between 2 and 5 years. Regarding 
Haemophilus influenzae, almost 15% of children under 5 years 
of age diagnosed with CAP presented it as a pathogen, with 
Ampicillin being susceptible in 73.8% of children under 12 
months and 85% between 12 and 23 months, but 100% were 
susceptible to Ceftriaxone.

With regards to fever, it is important to know that it can 
persist for an average period of 4 to 8 days, especially in cases 

of necrotizing pneumonia, which, despite adequate treatment, 
presents as a prolonged inflammatory response. Therefore, ad-
ditions or modifications to the appropriately chosen antibiotic 
therapy should be avoided, if the patient does not present 
clinical/radiological deterioration18,19,22.

The WHO recommends the use of supplemental oxygen 
only for individuals with saturation below 90%, while the SBP 
recommends its use in children with saturation below 92% 
in room air7,23. Among the children hospitalized during the 
study period with CCAP, almost half received supplemental 
oxygen at some point during their hospitalization, most often 
by NC, followed by MRI. In the present study, there was no 
statistical relationship between the need for supplemental 
oxygen and the diagnosis of CAP or CCAP. The types of surgical 
treatments most frequently performed for complications are 
in agreement with the records of other studies16,19,24. Chest 
drainage was performed in 92% of the individuals, and its 
most common indication was the presence of symptomatic 
pleural effusions or those that were loculated. The remaining 
surgical interventions were thoracentesis (14%), thoracotomy 
(4%) and lobectomies (4%). A 2005 meta-analysis showed that 
primary surgical therapy, compared with non-surgical therapy, 
was associated with a lower in-hospital mortality rate (0% vs. 
3.3%) and reintervention rate (2.5% vs. 23.5%). In addition, 
primary surgical therapy was associated with a shorter hospital 
stay (10.8 vs. 20 days), chest tube days (4.4 vs. 10.6 days) and 
antibiotic therapy (12.8 vs. 21.3 days), respectively. However, 
in the present study, the length of hospital stay was longer in 
patients who underwent some type of surgical procedure (19 
vs. 13)1,7,25. In this sense, it was observed that the presence of 
complications from CAP prolonged the length of hospital stay 
of patients by approximately 11 days, a factor that significantly 
increases the costs related to healthcare from the Unified 
Healthcare System (SUS)4,26. Furthermore, the hospitalization 
periods found are longer than those provided by the SUS and 
recommended by the WHO for the treatment of pneumonia, 
which is 5 days8.

The mortality rate in our study was 3% (n=1) among 
patients with CCAP and 0% among those without complica-
tions. The occurrence of deaths due to CAP is rare in Europe 
and North America, especially after early childhood, due to 
advances in vaccination, early access to medical care, and 
the availability of effective antimicrobial treatment. In most 
healthy children, recovery occurs without complications 
or sequelae. Historically, mortality is higher in very young 
children, such as the patient in our study who died at 1 year 
and 4 months of age, without comorbidity. It is important to 
emphasize that the incidence of mortality may be higher in 
children with underlying medical conditions, such as malnutri-
tion, neuromuscular disorders, or cystic fibrosis, or in cases of 
infection with MRSA or multidrug-resistant organisms15.

The main limitations of this study were the difficulty 
in identifying the cause of pneumonia, due to the absence 
of a service that processed blood or pleural fluid material for 
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culture, and the relatively small number of patients included in 
the study. However, the predominant practice in the treatment 
of complicated or uncomplicated pneumonia still involves the 
use of empirical antibiotic therapy based on criteria such as 
the patient’s age and clinical and radiological findings.

We conclude that CCAP resulted in prolonged hos-
pitalizations and additional healthcare costs. These results 
highlight the importance of the disease, emphasizing the need 
for a comprehensive therapeutic approach and tools, such 
as more comprehensive pneumococcal vaccines, to prevent 
complications.
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