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Abstract: A drug is defined as a substance capable of influencing biological functions through
chemical reactions, either by agonism or antagonism, to achieve the desired therapeutic effect. During
this process, several pharmacokinetic and pharmacodynamic events occur, which can be potential
sites for drug interactions to occur. For patients undergoing hospital treatment, drugs of different
classes are usually prescribed, and it is necessary to understand the risk of interactions between
these drugs and their possible change in therapeutic efficacy or safety. Therefore, the study sought
to identify the main classes of drugs, and their combinations, used in the treatment of pneumonia
in pediatric patients at a teaching hospital in Brazil. This is a cross-sectional, retrospective and
descriptive study, from September 2017 to December 2020, based on data obtained from medical
records provided by the Júlio Bandeira University Hospital. Regarding the most used antibiotics in
the analyzed period, we reported the following drugs: ampicillin (61.76%) and azithromycin (23.53%)
in 2017; ampicillin (41.04%) and ceftriaxone (23.51%) in 2018; ampicillin (45.70%) and ceftriaxone
(25.50%) in 2019; ceftriaxone (39.20%) and azithromycin (31.49%) in 2020. The main combinations
identified in the study were as follows: dipyrone and fenoterol (60.70%), dipyrone and hydrocortisone
(47.92%), dipyrone and ondansetron (34.66%) and dipyrone, hydrocortisone and fenoterol (37.38%). It
is important to highlight that 58 different drugs were found in the prescriptions of this period, alerting
us to the possibility of drug interactions of various types. In view of this, it is possible to highlight
the combination of azithromycin and ondansetron as a potentially moderate risk of drug interaction,
since both increase the QT interval, (The measurement from the beginning of the QRS complex to the
end of the T wave), requiring patient monitoring by means of ECG (electrocardiogram). Therefore, an
in-depth analysis of these data may be useful to prepare technical material and assist in therapeutic
decision-making, improving the quality of prescriptions and the patient’s clinical response, adopt
even more effective conducts and as close to what is expected from the pharmacological characteristics
of drugs.

Keywords: pneumonia; drug therapy; drug interactions; rational use of medicines

1. Introduction

The role that antibiotics play in health since their discovery is undeniable, and this
class of drug is currently among the most prescribed in the hospital environment, whether
for the treatment of bacterial infections installed or for prophylactic use, preventing the
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installation of the microorganism [1]. However, its use requires caution, because, when
used indiscriminately, it becomes the basis of a problem with major consequences for health
and the economy, such as the development of superbugs, that is, bacteria resistant to more
than one class of antibiotics [2].

A complication of great importance for global public health is the emergence of
resistant bacteria, which are directly linked to the inappropriate use of antibiotics, with
drug interactions being one of the factors that corroborate the development of resistant
strains, either by interfering with the effectiveness of the drug or by causing adverse
reactions that lead to discontinuation of treatment [2].

The science that studies substances, their chemical interactions with living organ-
isms, either by activating or inhibiting the known effect is called pharmacology. Through
chemical reactions, this modification can occur as activation (agonism) or as inhibition
(antagonism) [3].

However, from administration to therapeutic effect, the drug goes through several
steps and procedures, which make it susceptible to changes in its bioavailability and its
mechanism of action [4]. These interferences are called drug interactions (MI), which can
be beneficial, when they increase efficacy or decrease side effects, or negative, causing harm
to the patient [3]. Self-medication and polypharmacy are risk factors for the occurrence of
drug interactions, both common in Brazil, demanding attention from health professionals
during the prescription and administration of drugs, due to the negative consequences
arising from this irrational use of drugs [5].

In view of the diversity of pathologies of bacterial etiology that require adequate
therapy, as well as the high rates of hospitalizations due to bacterial infections, the scientific
search is constant to develop drugs that fight the pathogen or reduce the symptoms of these
infections. In this sense, it is essential to understand the effect of the use of these drugs,
whether at a socioeconomic or scientific level.

In this context, it is extremely important to develop research that seeks to understand
the main types of interactions to which patients treated with antibiotics in a hospital
environment are subjected, in order to improve prescriptions and reduce the negative
impacts that drug interactions in polytherapy can cause.

Therefore, this article wants to discuss the main combinations between drugs and
warn about the risk of drug interactions that involve the use of antibiotics in the therapeutic
management of bacterial pneumonia, whether community-acquired pneumonia (CAP) or
hospital-acquired pneumonia, in patients hospitalized in the pediatric sector from the Júlio
Bandeira University Hospital (HUJB) in Cajazeiras-PB, Brazil.

2. Materials and Methods
2.1. Type of Study

It consists of retrospective, descriptive research that involves human beings, being a
cross-sectional study that is an integral part of a larger project entitled profile of antimicro-
bial use in a university hospital in the high sertão of Paraíba. The present study seeks to
evaluate the main combinations between drugs and the main antimicrobials administered
during the period of hospitalization in patients in the pediatric sector of the Hospital
Universitário Júlio Bandeira (HUJB) from 1 September 2017 to 31 December 2020.

2.2. Place of Research

Data were collected at the Hospital Universitário Júlio Bandeira (HUJB), Cajazeiras-PB,
a public hospital, a reference for the municipalities of the 9th health region of Paraíba,
whose demand for urgent and emergency services available in this environment comes
from the surrounding municipalities, including the state of Ceará, due to the geographic
location of the city in which it is located.
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2.3. Population

The population studied was children and adolescents aged from 0 to 17 years and
11 months of age hospitalized in the pediatric sector who received drug therapy, including
antimicrobials, from September 2017 to December 2020; the reason that justifies the selected
period is the fact that the hospital was restructured in terms of its physical and professional
constitution, in order to facilitate data collection and search for adequate information for
the study in question.

2.4. Procedures

Data collection was carried out at the HUJB through the availability of medical pre-
scriptions and electronic medical records through the Management Application for Uni-
versity Hospitals (AGHU), which were carefully analyzed and entered into a spreadsheet
containing the following information:

- Epidemiological and clinical data of the patient;
- Antimicrobials prescribed during the period of hospitalization;
- Prescription drugs in general.

2.5. Statistical Analysis

Initially, it was carried out using the Microsoft Excel 2019 program (Microsoft Corpo-
ration, Washington, DC, USA), for data tabulation, creating tables and graphs to improve
the visualization of the analyzed results in a statistical, descriptive and qualitative way.

2.6. Ethical Aspects

The research was approved by the Research Ethics Committee, Opinion: 3,686,831, to
ensure that the information collected has a guarantee of confidentiality and to ensure the pri-
vacy and anonymity of the subjects regarding the confidential data involved in the research,
thus complying with resolution number 510/2016, from the National Health Council.

3. Results

With regard to the gender, based on what is shown in Figure 1, it was observed that
in the years 2017 and 2020, there was a prevalence of males of 59% and 57%, respectively;
in 2018 and 2019, females predominated, with values of 52% and 59%, respectively. With
regard to the sociodemographic profile of patients who were hospitalized due to pneumonia
during this period, the main parameters were the age group, based on the division proposed
by the pneumonia protocol of the Hospital Universitário Júlio Bandeira (HUJB), as can be
observed through the Figure 2.
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Figure 2. Relation of the number of cases in percentage and the corresponding age group of patients
hospitalized for pneumonia at the HUJB from 2017 to 2020. Source: own authorship.

In Figure 3, we can observe, in total, 626 hospitalizations for pneumonia were analyzed
in the pediatric sector of the HUJB in this period, being 29 in 2017, 224 in 2018, 258 in 2019
and 115 in 2020.
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Figure 3. Relation of the number of cases of hospitalization for pneumonia in the HUJB according to
the year and the total number of cases in the analyzed period. Source: own authorship.

As for the evaluation based on the drugs used, there is a disposition between the
main therapy, with antimicrobials, described in Figure 4, and the symptomatic therapy,
described in Figure 5, performed with the other drugs. In Figure 6, we can observe that the
main combinations identified in the study among the symptomatic drugs were as follows:
dipyrone and fenoterol (60.70%), dipyrone and hydrocortisone (47.92%), dipyrone and
ondansetron (34.66%) and dipyrone, hydrocortisone and fenoterol (37.38%). It is important
to highlight that, in total, 71 different drugs were found in the prescriptions of this period,
the most prescribed being dipyrone (82.91%), fenoterol (68.37%), hydrocortisone (53.99%),
ampicillin (29.94%), ondansetron (34.82%), ceftriaxone (26.51%), simethicone (23.32%),
prednisolone (21.56%) and azithromycin (20.93%), alerting us to the possibility of drug
interactions of various types.
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4. Discussion

It was possible to observe that most patients took a high number of prescribed drugs,
which justifies the diversity of drugs identified (71 different drugs) and the high frequency
among the most prevalent drug combinations. This is consistent with what is described
in the literature. For example, an Italian study on interactions identified an average of
8 drugs prescribed per patient, while research from Pará identified an average of 9 drugs
per patient [6]. These data corroborate the hypothesis that hospitalized patients are at high
risk of drug interactions due to polymedication.

In this context, it should be noted that drug interactions are classified as severe,
moderate or mild; thus, among the most prescribed antimicrobials, we have azithromycin,
a macrolide that is used to cover atypical bacteria in pneumonia and among the other drugs,
we have ondansetron, which is used as an antiemetic in several pathological conditions;
in the combination between azithromycin and ondansetron, there is a moderate drug
interaction, since both increase the QT interval, requiring monitoring of the patient by
means of ECG.

5. Conclusions

From the above, it is possible to determine that, among the prescriptions, there are
chances of drug interactions due to the diversity of drugs administered during hospitaliza-
tions, which is useful, for example, in the analysis of a pharmaceutical professional in a
multidisciplinary team, reducing the risk of interactions of serious or less effective drugs,
as well as increasing patient safety.

This analysis may be useful to prepare technical material and assist in therapeutic
decision-making, improving the quality of prescriptions and the patient’s clinical response,
adopting even more effective conduct, with adequate care and as close as expected in
relation to the characteristics of drugs.
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