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Abstract

Introduction: Complicated pneumonia represents a health problem inthe pediatric popula-
tion. An acute respiratory disease, it is the main cause of hospital morbidity and mortality in
this population, requiring timely diagnosis and treatment. The objective of this study was to
determine the prevalence of complicated pneumonia in hospitalized patients of the pediatric
service of the Hospital José Carrasco Arteaga in the city of Cuenca from January 2014 to De-
cember 2017.

Methodology: This is a cross-sectional descriptive study of Pediatrics and Pediatric Intensive
Care patients from January 2014 to December 2017. Descriptive statistics were used for the
analysis and the data were tabulated using SPSS 15.0 software.

Results: The prevalence of complicated pneumonia was 28.8%. There was a predominance
of males (56.4%), the largest age group was O to 3 years (43.6%), and the population came
mostly from urban areas (58.9%). Malnutrition was found in 51.1%, and the most common
comorbidities were respiratory, at 12.4%. Most (54.6%) required hospitalization for 5-9 days,
and the most widely used antibiotics were beta-lactamic (85.8% of cases). The most frequent
complication was bacteremia (43.2%) and mortality reached 8.1%.

Conclusions: The prevalence of complicated pneumonia was high, with a predominance of
bacteremia treated with beta-lactams; the majority of patients were male, under 3 years of
age, and had malnutrition.

Keywords: Pneumonia; Pneumonia, Staphylococcal; Child; Intensive Care Units, Pediatric;
/complications.
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Introduction

Community-acquired pneumonia (CAP) represents
the leading cause of infant death worldwide and is a
leading cause of morbidity in developed countries. The
World Health Organization (WHO) reports that CAP is
responsible for approximately 19% of deaths in children
under 5 years of age [1].

The Spanish Association of Pediatrics defines CAP
as acute infection of the lung parenchyma. It is char-
acterized by fever and/or respiratory symptoms, to-
gether with pulmonary infiltrates in the chest X-ray.
The etiological agent depends on age: in children un-
der 3 weeks, the agent is characteristic germs of the
birth canal; from 3 weeks to 3 months, respiratory vi-
ruses are common; from 3 months to 4 years, the most
frequent agents are viruses, followed by Streptococo
pneumoniae, over 5 years, the most significant are
Mycoplasma pneumoniae and Streptococo pneu-
moniae [2]. Typical pneumonia, the cause of the high-
est morbidity and mortality, is produced by different
bacteria (Streptococcus pneumoniae, Haemophilus
influenzae, Staphylococcus aureus, Streptococcus py-
ogenes, and Klebsiella pneumoniae) [3].

Streptococcus pneumoniae, the main pathogen in
typical pneumonia, has many variations compared to
other bacteria. In developing countries in particular, it
is responsible for most pneumonia complications. In
addition, instances of methicillin-resistant Staphy/o-
coccus aureus pneumonia appear that, together with
Streptococcus pyogenes, cause very aggressive pneu-
monia with rapid development of empyema, ab-
scesses, and sepsis.

The variations among the different types of pneu-
monia lie in the findings produced by the microorgan-
ism that caused them. X-ray images that resemble air
pockets typically point to Staphylococcus, especially in
the upper lobe, while Klebsiella greatly compromises
the lower lobe, with expectoration resembling “currant
syrup” [4].

Complicated pneumonias constitute an important
group within admissions to our hospitals with thoracic
pathology and present as complex bronchopulmo-
nary and pleural lesions. When pneumonia has not
been limited to the lung parenchyma but has spread

to the pleurae and empyema occurs, the clinical
course and prognosis are markedly modified. This
brings a challenge for its correct management, since
there is no unification in the classification criteria,
which leads to a delay in decision-making as well as in
timely and adequate treatment. The major complica-
tions of pneumonia are bronchopleural fistula, ne-
crotizing pneumonia, pneumothorax, and empyema
(3]

There is now general concern among pediatricians
about the increase in cases of complicated pneumo -
nia. This is not exclusive to developing countries but
applies to the population in general, highlighting the
importance of developing studies that provide real
values on the prevalence of this type of pneumonia,
which can become complicated and even cause
death.

Population and methods
Type of study
Descriptive cross-sectional study

Study area

The study was carried out from January 1st 2014 to De-
cember 31, 2017 in the pediatric and PICU area of the
“losé Carrasco Arteaga” Hospital, in Cuenca-Ecuador.

Study universe

A non-probabilistic sampling was performed. All pa-
tients diagnosed with pneumonia in the institutional
pediatric area were considered.

Variables under study

Complicated pneumonia and type, age, sex, resi-
dence, nutritional status, overcrowding, respiratory,
cardiac, renal or other comorbidities, days of hospital-
ization, use of oxygen and mechanical ventilation, sur-
geries and procedures performed, antibiotic therapy,
hospitalization room, and condition upon discharge.

Inclusion criteria

Hospitalized patients with a diagnosis of pneumonia
or who developed in-hospital pneumonia during their
hospitalization, aged between 0 and 15 years, 1l
months, and 29 days, and who presented any type of
complication associated with pneumonia.
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Exclusion criteria
Incomplete records.

Methods, techniques, and instruments

After authorization by the directors of the “José Car-
rasco Arteaga” Hospital, the data from the clinical his-
tory that appeared in the AS400 system and in a form
designed by the author was collected. Assessments of
nutritional status were carried out using standardized
WHO curves. With regard to overcrowding, the over-
crowding index used internationally was taken as a
reference.

Analysis of data

Once the data were collected, they were codified and
entered into a database in the SPSS 15.0 system. Fre-
quencies and percentages were obtained for qualita-
tive variables such as sex, residence, exposure to fam-
ily smoking, nutritional status, overcrowding, comor-
bidities, type of complication, use of oxygen and me-
chanical ventilation, procedures and surgeries per-
formed, antibiotics received, hospitalization room, and
condition at discharge. Quantitative variables such as
age, weight, height, and days of hospitalization were
transformed into qualitative variables for tabulation.
To determine the prevalence of complicated pneumo-
nia, the total number of patients with complications of
pneumonia was divided by the total number of hospi-
talized patients diagnosed with pneumonia in the
same period of time.

Results

A total of 282 patients were included in the study. They
were predominantly male and of urban origin, with a
prevailing age of 0-3 years (see Table }).

The most frequent complication was bacteremia,
followed by empyema, with a minimal proportion of
abscesses (see Table 2).

Prior to admission to the Intensive Care Unit, a large
proportion of patients remained hospitalized for5to 9
days in the general ward. Most of the patients were
put on oxygen therapy, its use being more frequent
between days 1 and 4. A quarter of the population re-
quired respiratory support through mechanical venti-
lation (see Table 3).

Invasive procedures were not performed in most of
the population. For patients who underwent proce-
dures, the majority received thoracentesis. Surgeries
were performed in 10.6%; of them, videothoracoscopy
was the most frequent (see Table 4).

Malnutrition was the most prevalent nutritional
state. Comorbidities were presented in a low percent-
age, the most prevalent being cardiac-related (see
Table 5).

Table 1 Demographic variables of the studied group.

Variable Frequency n=282 Percentage
Sex
Male 159 56.4%
Female 123 43.6%
Age (years)
0-3 153 54.2%
4-6 94 33.3%
7-10 29 10.2%
10-14 6 2.1%
Place of residence

Urban 166 58.9%
Rural 116 41.1%

Table 2 Type of complications

Complications Frequency n=282 Percentage
Bacteremia 122 43.2%
Empyema 68 24.1%
Pleural Effusion 58 20.5%
Pneumothorax 20 7.1%

Fistulas 12 4.3%
Abscesses 2 0.7%

Table 3 Hospital stay variables and need for oxygen therapy

Variable Fequency n=282 Percentage
Days of hospitalization

0-4 39 13.8%

5-9 154 54.6%

=10 89 31.5%
Place of hospitalization

Joint general hall 232 82.3%

Isolation 1 0.4%

Intensive care unit 49 17.3%

Need for oxygen therapy
Yes 282 100%
Days of oxygen use

1-4 136 48.2%

5-9 108 38.2%

=10 38 13.4%

Mechanical ventilation requirement
Yes 57 20.2%
No 225 79.8%
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Table 4 Hospital procedures & surgeries

Variables Frequency n=282 Percentage
Type of procedure

Thoracentesis 21 7.4%

Chest tube placement 19 6.7%
Without procedures 242 85.9%

Type of surgery

Video thoracoscopy 18 6.4%
Decortication 8 2.8%
Lobectomy 4 1.4%
Without intervention 252 89.4%

Table 5 Comorbidities and nutritional status of the patients by sex
Variables Frequency n=159  Frequency n=123
(%) (%)
Male Female
Nutriotional condition

Malnutrition 82 (51.6%) 62 (50.4%)

Normal 73 (45.9%) 59 (48.0%)

Overweight 4 (2.5%) 2 (1.6%)
Overcrowding

Yes 26 (16.4%) 23 (18.7%)

No 133 (83.6%) 100 (81.3%)
Comorbidities

Cardiac 19 (11.9%) 15 (12.2%)

Respiratory 17 (10.7%) 18 (14.6%)

Renal 4 (2.5%) 4 (3.3%)

Other 1 (0.6%) 0 (0%)

Without comorbidities 118 (74.2%) 86 (69.6%)

Antibiotic therapy administered

The most widely used antibiotics were beta-lactams,
which were prescribed for 82.6% of patients, followed
by macrolides for 7.8%, and carbapenems for 6.4%; the
least used were aminoglycosides, prescribed for 3.2%
of patients.

Discharge condition
Mortality was evidenced at 8.1% in the study.

Discussion

The prevalence of complicated pneumonia in the pe-
diatric units was 28.8%, which is in line with a study car-
ried out in Chile that reported an occurrence of be-
tween 20% and 40%, while research at the University
Hospital of Barcelona indicated 1% prevalence in
pneumonia acquired in the community, which in-
creased to up to 40% in the hospital environment. In the
Pepe Portillo Pediatric Hospital of Cuba, in 2016, a
prevalence of 51.8% of complicated pneumonia
among those admitted to the intensive care unit was
reported. The significant difference with respect to the

European study may be due, among other reasons, to
the lack of protocolsin our setting for the effective and
timely treatment of complications of pneumonia [6-8].

In this study, it was observed that complicated
pneumonia was more frequent in males than in fe-
males, as itwas in the study carried out in Cuba in 2016,
which found a predominance of males in cases of
complicated pneumonia. Itis believed this may be due
to the genes that determine the amount ofIgM located
on the X chromosome, which indicate that the pres-
ence of a single X chromosome increases susceptibility
to infections [6].

Complicated pneumonia was concentrated in the
age group O to 3 years, similar to the findings of
Rodriguez Cutting et al (2018), who stated that respir-
atory infections continue to be an important health
problem in children under 5 years of age in developing
countries and who reported a higher frequency in the
1- to 4-year-old age group, which is possibly related
to immune system immaturity [9].

The majority of the population, both male and fe-
male, comes from urban areas; this is related to the
environmental pollution generated in cities, the expo-
sure to large circles of people, and to situations of self-
medication and pharmacy visits. Without prior medical
evaluations, we can thus make comparisons with the
study carried out in Cuba in 2018 and see similarity in
the results regarding the areas from which patients
come[9].

It is observed that about half of the population has
altered nutritional status, malnutrition being the most
frequent and observed more in girls than in boys. This
is similar to results from a Cuban study, which reported
that 44% presented with malnutrition. It is known that
by not having an adequate protein-calorie reserve,
the child becomes vulnerable to infections [6].

Regarding overcrowding, it can be observed that
more than two-thirds of the population do not live in
crowded conditions, which is consistent with two 2018
studies carried out in different hospitals in Cuba [10].

About two-thirds of the population does not have
comorbidities; in the population that does have
comorbidities, it can be observed that the most fre-
quent are respiratory. This aligns with a 2016 study in
Cuba, where it was observed that the most common
associated diseases were respiratory pathologies,
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possibly making patients more vulnerable to conta-
gion from infectious pathologies, given their compro-
mised immune systems [6].

This study shows that the most frequent length of
hospitalization was between 5 and 9 days and that
more than two-thirds of the population entered the
general ward, finding similarity with a 2018 study in
Peru indicating a predominance of 4-6 days of hospi-
talization. These data differ from what was reported in
2016 in Paraguay, where an observational, descriptive
cross-sectional study was carried out among school-
children aged 5 to 10 years; 69%were hospitalized be-
tween 1l and 15 days. It should be emphasized that the
hospital stay was not prolonged despite complications
in most patients, possibly related to timely or adequate
management, with the consequent resolution of the
complication [11, 12].

In our study, the most widely used antibiotics were
beta-lactams, followed by macrolides. Similar data
are observed in the study carried out by Carranza in
Peru in 2018. The 2013 consensus of the Cuban Society
of Pediatrics was to use third-generation cephalo-
sporins; the same medication was used in more than
half of the patients reported on by Ardisana Cruz and
others [12, 13].

The most frequent complication in patients with
complicated pneumonia within the pediatric depart-
ment of the José Carrasco Arteaga Hospital was bac-
teremia, followed by empyema, with a minimal pro-
portion of abscesses, which is related to the 2016 study
in Havana that reported lung abscess among frequent
complications. However, this data does not coincide
with the 2016 Paraguay study by Vera and Florentin,
whose most frequently found complication was pleu-
ral effusion at 76% [L1].

In this research, it was reported that surgeries were
performed in few patients, with videothoracoscopy the
most frequent, but at a lower percentage than that re-
ported in Havana 2017, where the majority required
pleurotomy and, to a lesser extent, lung resection [12].
According to the work carried out at the Hospital Cli-
nico Regional Valdivia, it was determined that video-
thoracoscopy is the technique of choice after the
presentation of complications such as pleural effusion
or septations following pneumonia [14].

It was observed that, of the population that had se-
vere pneumonia, about a tenth (8.1%) died, in line with

what was reported in 2017 in Havana, where there
were nine deaths (5.92%) [13].

Conclusions

A high prevalence of complicated pneumonia was
found in hospitalized patients with respiratory disease
in the pediatric service of the José Carrasco Arteaga
Hospital. Males were the most affected, as were those
between 0 and 3 years of age; the majority had mal-
nutrition, and the most common associated pathology
was respiratory. Most of the patients remained hospi-
talized for 5-9 days, a quarter required mechanical
ventilation, and the most widely used antibiotic was
beta-lactam. A small number of patients required in-
vasive procedures and surgeries, with thoracentesis
and videothoracoscopy the most common. The most
common complication was bacteremia and a mortal-
ity of 8.1% was observed.
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