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ABSTRACT

Objective: to identify potential drug interactions and their respective severity levels in prescriptions from a pediatric unit.
Method: quantitative investigation conducted in a public hospital between August and September 2023. Prescriptions
containing two or more drugs were included, and those unavailable or with incomplete data were excluded. Prevalence ratios
and 95% confidence intervals were calculated. Drug interactions were analyzed using the Drugdex-Micromedex® and WeMEDS®
applications. Results: a total of 628 prescriptions were analyzed, comprising 3,030 prescribed drugs, with a mean of 4.8 drugs
per prescription. Potential drug interactions were identified in 21.3% (n=134) of the children, with major severity
predominating, accounting for 65.8% (n=129) of occurrences. These interactions were significantly more prevalent among
children aged three to five years, with 47% (PR=1.47; 95%Cl=1.26 — 1.71), and six to 12 years, with 74% (PR=1.74; 95%C|=1.48
—2.06). Conclusion: a considerable number of potentially interactive combinations were identified, and the predominance of
these interactions was classified as major, which could pose a risk to the patient’s life.

Descriptors: Pediatric Nursing; Drug Interactions; Drug-Related Side Effects and Adverse Reactions.

RESUMO

Objetivo: identificar interagdes medicamentosas potenciais e os respectivos graus de severidade contidos nas prescri¢gdes de uma
unidade pedidtrica. Método: investigacdo quantitativa, desenvolvida em um hospital publico, entre agosto e setembro de 2023. Foram
incluidas prescrigdes contendo dois ou mais medicamentos e excluidas aquelas indisponiveis ou com baixa completude de dados.
Realizados calculos da razdo de prevaléncia, intervalo de confianga de 95%. As interagbes medicamentosas foram analisadas nos
aplicativos Drugdex-Micromedex® e WeMEDS®. Resultados: foram analisadas 628 prescri¢des, com 3.030 medicamentos prescritos,
em média 4,8 medicamentos por prescri¢do. 21,3% (n=134) criangas apresentaram interagdo medicamentosa potencial, sendo a
gravidade maior predominante, com 65,8% (n=129) ocorréncias. Essas interacSes foram significativamente prevalentes entre as
criangas de trés a cinco anos, com 47% (RP=1,47; 1C95%=1,26-1,71), e de seis a 12 anos com 74% (RP=1,74; 1C95%=1,48-2,06).
Conclusdo: evidenciou-se um nimero consideravel de combinagdes potencialmente interativas e, a predominancia dessas interagoes
foi classificada como maior, podendo resultar em risco a vida do paciente.

Descritores: Enfermagem Pedidtrica; Interaces Medicamentosas; Efeitos Colaterais e Reagdes Adversas Relacionados a
Medicamentos.

RESUMEN

Objetivo: identificar interacciones medicamentosas potenciales y sus respectivos grados de severidad presentes en las
prescripciones de una unidad pediatrica. Método: investigacidon cuantitativa desarrollada en un hospital publico entre agosto y
septiembre de 2023. Se incluyeron prescripciones que contenian dos o mas medicamentos y se excluyeron aquellas no disponibles
o con baja completitud de datos. Se realizaron calculos de la razén de prevalencia y del intervalo de confianza del 95%. Las
interacciones medicamentosas fueron analizadas mediante las aplicaciones Drugdex-Micromedex® y WeMEDS®. Resultados: se
analizaron 628 prescripciones, con un total de 3.030 medicamentos prescritos, con un promedio de 4,8 medicamentos por
prescripcion. El 21,3% (n=134) de los nifios presentd interacciones medicamentosas potenciales, siendo la gravedad mayor la
predominante, con un 65,8% (n=129) de los casos. Estas interacciones fueron significativamente mas prevalentes entre los nifios
de tres a cinco afios, con un 47% (RP=1,47; 1C95%=1,26-1,71), y entre los de seis a 12 afios, con un 74% (RP=1,74; 1C95%=1,48-2,06).
Conclusion: se observé un nimero considerable de combinaciones potencialmente interactivas, y la predominancia de estas
interacciones se clasificd como de gravedad mayor, ya que pueden representar un riesgo para la vida del paciente.

Descriptores: Enfermeria Pediatrica; Interacciones Farmacoldgicas; Efectos Colaterales y Reacciones Adversas Relacionados con
Medicamentos.

INTRODUCTION

The safety of hospitalized patients has been a constant topic of discussion. In this context, the multidisciplinary
team plays a crucial role in promoting and maintaining safe care, which is influenced by factors that may increase the
likelihood of adverse events and hinder the clinical recovery of assisted patients?.
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In 2004, the World Health Organization established the World Alliance for Patient Safety with the aim of
disseminating knowledge about patient safety in healthcare institutions of member countries and contributing to
the definition of research priorities in the field. In 2017, the third global patient safety challenge was launched
under the theme “Medication Without Harm,” aiming to reduce by half the number of severe and preventable
medication-related harms over five years through the development of safer and more efficient health systems at
every stage of medication use?™*.

The medication system involves actions carried out by healthcare providers to promote health through the
use of medications, encompassing processes from prescription to administration to the patient. In this context,
physicians are responsible for prescribing medications, pharmacists for pharmacotherapeutic follow-up, and
nursing professionals for preparing and administering them. Proper execution of these stages is essential to
prevent medication therapy errors®-e,

Medication use is a widely employed form of health intervention that contributes to the symptomatic,
curative, or palliative treatment of many diseases. However, adverse reactions are common, particularly in
children, who are in continuous development and exhibit different physiological responses at each stage. Factors
such as age, height, weight, comorbidities, hereditary aspects, and concurrent medications must be considered.
Pharmacokinetic particularities during childhood influence the efficacy and safety of the administered drug,
making this group more vulnerable to developing adverse drug reactions (ADR), such as Drug Interactions (Dls)’.

The heterogeneity of medication use, regarding type, quantity, dosage, population characteristics, and
medical prescriptions, constitutes a strategic factor for studying PDIs, especially in the pediatric population. This
phenomenon occurs when the effect of a drug is altered by the presence of food, another drug, or idiosyncratic
factors, and it is of clinical interest due to its association with pharmacotherapeutic success or failure®.

Potential Drug Interactions, which are the focus of this study, refer to events identified in drug prescriptions
and reported in the literature but without clinical manifestation investigation. Understanding the occurrence of
PDIs is important because of their relationship to clinical manifestations, indicating that potential risk is directly
associated with the true occurrence of a DI. Drug interactions are linked to longer hospital stays, higher
hospitalization costs, and increased mortality®.

Drug interactions may be harmful or beneficial, depending on factors such as the drug involved, patient
characteristics, and the circumstances of the combination. They may be intentional when beneficial or clinically
irrelevant when no special measures are needed. However, they can also cause temporary or permanent harm
and increase mortality®. Even desired interactions require observation and monitoring of possible clinical effects,
as they may reduce therapeutic efficacy, increase adverse effects, and raise treatment costs, thereby posing a risk
to the patient’s life'°.

Identifying and analyzing PDIs in hospitalized pediatric populations is essential for therapeutic safety, as
medication-related problems are the most common adverse events in this setting, accounting for 3% to 5% of
preventable ADRs. Moreover, children are particularly susceptible to medication-related adverse events.

A study conducted in pediatric hospitals in Mexico showed that approximately 61% of prescriptions contained
at least one PDI, most of which were classified as of major or contraindicated severity, indicating significant risks
to patient health and reinforcing the need for systematic pharmacological surveillance in this context. Another
study, conducted in the state of Rio de Janeiro, corroborated this finding by examining children hospitalized in a
pediatric intensive care unit, identifying a high prevalence of PDIs of major severity, which directly increased
hospital length of stay. These findings highlight the need for systematic monitoring of pediatric prescriptions, even
outside the intensive care setting, given that the concomitant use of multiple drugs is also common in general
inpatient units™.

Such interactions in the therapeutic context constitute preventable adverse events that may occur following
medication therapy or medical procedures and may or may not be related to the signs or symptoms of the
underlying disease'>!3. Although early detection of PDIs favors the prevention, reduction, or elimination of
outcomes associated with pharmacotherapeutic failure and adverse reactions, studies on medication use in
children remain limited, despite their importance for improving medical prescriptions, planning pharmaceutical
services, and identifying medication-related problems™. Therefore, the development of this study is justified to
expand healthcare providers’ understanding of this field.
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In the medication therapy system, prescribing is crucial to patient safety and requires rigorous attention to
minimize errors. Nurses are responsible for scheduling the administration of prescribed drugs and share accountability
for the care provided, preventing risk situations for pediatric patient safety, in accordance with the recommendations
of the Ministry of Health’s Protocol for Safety in Medication Prescription, Use, and Administration™. Therefore, a
detailed understanding of PDIs not only supports the prevention of adverse events but also contributes to optimizing
clinical practice and developing more effective safety protocols. Based on the above, the research question was
formulated: “What are the potential drug interactions and their respective severity levels contained in prescriptions
from a pediatric inpatient unit?”

This study aimed to identify potential drug interactions and their respective severity levels contained in
prescriptions from a pediatric inpatient unit.

METHOD

Descriptive study, quantitative in nature and with a cross-sectional design, using the retrospective
documentary technique, conducted in a public hospital located in the interior of the state of Rio de Janeiro, Brazil,
with a description guided by the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines?®,

The study setting was a public hospital of municipal authority, intended for care under the Brazilian National
Health System (Sistema Unico de Satide, SUS). The institution was selected due to its high patient turnover, serving
not only the population of the municipality where it is located but also neighboring regions, acting as a gateway
for referring units, as it is a large facility and has a maternity ward that serves as a regional reference. Furthermore,
it has a nursery, pediatric emergency department, and pediatric inpatient unit. It has two wards with three beds
each and two beds for isolation. However, it does not have a pediatric or neonatal intensive care unit; in such
cases, it relies on the central regulation system for referring children with greater severity. It serves children from
zero to twelve years of age with a wide variety of clinical diagnoses, allowing for the study of potential drug
interactions.

The collection of medication prescriptions specifically dispensed in the pediatric inpatient unit was carried
out using medical records from the medical records department of the institution. Data collection took place from
August to September 2023 and covered the period from May 2022 to May 2023. The period was chosen randomly
to describe the reality of PDIs that occurred in the last year prior to the research protocol design.

Prescriptions containing two or more drugs, regardless of the route of administration, were included if
available in the medical records of children and scheduled by nurses after approval by the attending physician for
each hospitalized child. Records with prescriptions unavailable for access at the time of data collection and/or
those with incomplete data were excluded to minimize potential information bias. The sampling was intentional
and non-probabilistic, without sample size calculation, aiming to collect the maximum number of medical records
available within the defined time frame and criteria.

The data were organized in a spreadsheet structured in Microsoft Excel® by two data entry clerks, both
undergraduate students under the supervision of the advisor and co-advisor. The spreadsheet was divided into
two parts: the first containing variables related to the characterization of the sociodemographic profile of the
children, including sex, age, race, weight at admission, and medical diagnosis; and the second containing variables
related to the pharmacological therapy, namely: drug name, number of drugs prescribed, dosage, route, and
administration schedule. The spreadsheet built by the researchers was previously tested on three medical records
that were not included in the sample to verify whether the study objectives would be met.

To obtain information on the PDI and the degree of severity among the drugs identified in the prescriptions,
a systematic bibliographic search was carried out to identify, analyze, and synthesize information about the
interactions and their respective severity levels. The search used the “generic/commercial name” of each drug
described in a highly reliable information resource, Drugdex-Micromedex®, a clinical reference platform providing
drug-related information available only in English, as it is an American application.

In Drugdex-Micromedex®, the variables of pharmacological interest were consulted, considering dose, routes
of administration, side effects, precautions, and the classification of the severity of the PDI, categorized as
contraindicated when concomitant use is not indicated; major when concomitant use poses a life threat to the
patient and/or requires medical intervention to minimize or prevent serious health damage; moderate when the
interaction may result in exacerbation of the patient’s condition and/or requires a change in therapy; and minor
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when the interaction is expected to have limited clinical effect®. This database can be accessed free of charge on
the Drugdex-Micromedex® platform through the link: https://www.micromedexsolutions.com/home/dispatch or
downloaded from mobile app stores.

As it is an American database, some drug formulations specifically used in Brazil and not marketed in other
countries, including the United States of America (USA), such as dipyrone, bromopride, salbutamol sulfate, zinc
oxide, tenoxicam, dienogest, Zirvit, Enterogermina, vitamin K, Sucrafilm, Biozinc, sodium carboxymethylcellulose,
Despacilin, and ambroxol hydrochloride, were not found, making it impossible to study PDIs among these drugs
and their respective severity levels, as this informational resource was not designed for them?’.
To identify the effects of PDI, clinical management, and probable mechanism of action, a search was conducted
on the WeMEDS Portal, developed by Universidade de Sdo Paulo (USP), Unicamp, Universidade Federal do Parana
(UFPR), among others. Among the available resources, detailed information on PDI, as well as toxicological and
pharmacological data, stands out'®. The WeMEDS Portal can also be downloaded from the Play Store for Android
devices and the App Store for ios, or accessed free of charge at:
https://play.google.com/store/apps/details?id=com.wemeds.

In addition, the Anatomical Therapeutic Chemical (ATC) Classification System was used to identify the most
prescribed drugs. This classification was developed to establish an internationally uniform system for drug
classification. It is a tool recommended by the World Health Organization (WHO) for comparing patterns of drug
use in different contexts. In this system, drugs are allocated into different groups according to their sites of action
and therapeutic and chemical characteristics.

In the data analysis, proportions and measures of central tendency that comprise basic statistics were
calculated. Bivariate analyses between sex, age group, and severity level of interaction were performed using
prevalence ratio (PR) and respective confidence interval (Cl = 95%), analyzed using IBM SPSS program, v.23.0.

For pharmacoepidemiological analysis, all drugs prescribed between the first and third day of hospitalization
were considered, as this is the period of greatest therapeutic adjustment, and to minimize the possibility of
information bias due to the variable half-life of different prescribed drugs, mainly depending on the patient’s
pathological condition'’. Likewise, for the purposes of analysis in this study, PDIs with two or more occurrences
were considered.

The study complied with Resolution No. 466 of 2012 of the National Health Council and was approved by the
Research Ethics Committee of the proposing institution.

RESULTS

A total of 664 medical records were selected, with 36 excluded due to incomplete data or medications
discontinued during hospitalization. A total of 628 prescriptions were analyzed, comprising 3,030 prescribed
medications. The mean number of medications per prescription was 4.8, ranging from 2 to 14, with the intravenous
route being the most frequently used, accounting for 71.7% of the analyzed documents (n=450).

During the study period, the ages of the hospitalized patients ranged from one day of life to 12 years. The
highest frequency of hospitalization occurred among those aged 29 days to 2 (+3.2) years (n=329; 52.4%), with a
predominance of boys (n=336; 53.5%). Diseases of the respiratory system were the most frequent medical
diagnoses (n=360; 57.1%), followed by diseases of the skin and subcutaneous tissue (n=69; 10.9%). Regarding the
hospitalization period, most children remained hospitalized for approximately three days (n=374; 59.3%). As for
clinical outcomes, most children were discharged from the hospital (n=570; 90.4%).

Among the prescribed medications, dipyrone and antimicrobials were widely used (n=590; 93.9%). Among
the most prescribed antimicrobials, third-generation cephalosporins (ceftriaxone) were the most prevalent
(n=199; 31.7%), followed by penicillin (amoxicillin with potassium clavulanate) in 21.3% of cases (n=134).
According to the ATC classification, the most prescribed classes were anti-infectives for systemic use (n=25; 18.8%)
and nervous system drugs (dipyrone), followed by drugs for the alimentary tract and metabolism (n=21; 15.8%),
with notable use of combination therapy with other medications. Table 1 presents the PDIs with two or more
occurrences.
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Table 1: Most frequent potential drug interactions in the pediatric inpatient unit
(n=134). Niterdi, RJ, Brazil, 2024.

Drugs n f(%) Severity of PDI
Ampicillin x Gentamicin 54 27.5 Minor
Methylprednisolone x Clarithromycin 19 9.7 Major
Clarithromycin x Hydrocortisone 9 4.6 Major
Ondansetron x Tramadol 7 3.6 Major
Ondansetron x Azithromycin 5 2.6 Major
Metronidazole x Ondansetron 5 2.6 Major
Hydrocortisone x lbuprofen 5 2.6 Major
Fentanyl x Midazolam 4 2.0 Major
Clarithromycin x Ondansetron 3 1.5 Major
Furosemide x Gentamicin 3 1.5 Major
Other interactions 82 41.8 All types

Total 196 100
Legend: PDI — Potential Drug Interactions

Regarding the occurrence of PDIs per patient, most did not present any PDI (n=496; 79%). However, 21.3% of the
children exhibited some type of PDI (n=134), totaling 196 interactions, with the severity classified as major being the
most predominant (n=129; 65.8%) of the occurrences. Additionally, 82 children presented other interactions
corresponding to drug combinations that appeared only once (41.8%).

Data indicate that the combination of antimicrobials, particularly between ampicillin and gentamicin, was the most
prevalent interaction (n=54; 27.5%). The combined use of clarithromycin with other drug classes, such as corticosteroids
and antiemetics, was also identified (n=31; 15.8%).

Table 2 presents the findings related to the associations between the degree of PDI and the variables sex and age
of the patients.

Table 2: Association between sex and age and the degree of drug interaction in the pediatric inpatient unit (n=328).
Niterdi, RJ, Brazil, 2024.

Degree of drug interaction

Minor Moderate Major

n (%) n (%) PR(95%) n (%) PR(95%)
Sex
Female 33(31.1) 3(2.8) 2.72(0.30-24.82) 70(66.0) 1.01(0.83-1.23)
Male 29(32.6) 1(1.1) 1.0 59(66.3) 1.0
Age
Up to 29 days
PDI (Yes) 11(78.6) 0(0.0) - 3(21.3) 0.30(0.11-0.82)
PDI (No) 51(28.2) 4(2.2) - 126(69.6) 1.0
29 days to 2 years
PDI (Yes) 46(51.7) 1(1.1) 0.13(0.02-1.21) 42(47.2) 0.56(0.45-0.71)
PDI (No) 16(15.1) 3(2.8) 1.0 87(82.1) 1.0
3 to5years
PDI (Yes) 2(6.7) 2(6.7) 15.50(2.89-83.09) 26(86.7) 1.47(1.26-1.71)
PDI (No) 60(36.4) 2(1.2) 1.0 103(62.4) 1.0
6 to 12 years
PDI (Yes) 3(4.8) 1(1.6) 5.17(0.68-39.14) 58(93.5) 1.74(1.48-2.06)
PDI (No) 29(28.2) 3(2.9) 1.0 71(68.9) 1.0

Legend: PR — Prevalence Ratio

No significant associations were identified between sex and interaction severity. However, the prevalence of major
interactions was lower among newborns (PR=0.30; 95%Cl=0.11-0.82) and children aged 29 days to 2 years (PR=0.56;
95%Cl=0.45-0.71). Conversely, major interactions were significantly more prevalent among older children, particularly
in the 3- to 5-year age group, with 47% (PR=1.47; 95%Cl=1.26—-1.71), and in the 6- to 12-year segment, with a 74% higher
prevalence (PR=1.74; CI95% = 1.48-2.06) compared to younger children.
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Figure 1 presents the most frequent PDls identified in the prescriptions from the pediatric inpatient unit, according
to the documentation, severity level, interaction effect, probable mechanism in the context of combined drug use, and
the respective therapeutic management in potentially interactive conditions.

Drugs Documen | Severity Probable
-tation of PDI | Interaction effect mechanism Therapeutic Management
Ampicillin x Good Minor | Concomitant use may result in | Chemical Monitor patients for efficacy and consider
Gentamicin loss of aminoglycoside inactivation of alternative drug options.
efficacy. antimicrobials.
Methylprednisol Good Major | Simultaneous use may result | Inhibition of Monitor for adverse reactions caused by
one x in an increased risk of methylprednisolone | the corticosteroid. If necessary, consider
Clarithromycin methylprednisolone adverse | metabolism by the | dose adjustment or the use of
reactions. CYP3A4 enzyme. antimicrobials from another class.
Hydrocortisone Fair Major | Same as for the Same as for the Same as for the methylprednisolone x
x Clarithromycin methylprednisolone x methylprednisolone | clarithromycin combination.
clarithromycin combination. x clarithromycin
combination.
Ondansetron x Fair Major | Concomitant use may result in | Potentiation of If concomitant use is necessary, monitor
Tramadol an increased risk of serotonin | serotonergic effects. | the patient, especially at the beginning of
syndrome, defined as a treatment, and adjust the dose. Symptoms
potentially fatal drug reaction such as fever, muscle spasms, and anxiety
that tends to cause elevated may occur within hours or days after use.
body temperature, muscle
spasms, and anxiety or
delirium.
Ondansetron x Fair Major | Ventricular tachycardia, Additive If concomitant therapy is necessary, ECG
Azithromycin ventricular arrhythmias, and prolongation of the | monitoring is recommended.
ventricular fibrillation resulting | QT interval.
from QT interval prolongation.
Metronidazole x Fair Major | Simultaneous use may result | Additive Susceptible patients may require ECG
Ondansetron in an increased risk of QT prolongation of the | monitoring.
interval prolongation. QT interval.
Hydrocortisone Fair Major | Concomitant use may resultin | Potentiation of If concomitant administration is necessary,
x lbuprofen an increased risk of drug-induced monitor for signs of bleeding.
gastrointestinal ulcer or bleeding.
bleeding.
Fentanyl x Fair Major | Concomitant use may resultin | Additive CNS Reserve concomitant prescription of these
Midazolam an increased risk of profound | depression. drugs for patients for whom alternative
sedation, respiratory treatment options are inadequate. Inform
depression, hypotension, and educate patients and/or caregivers
coma, and death. about the signs and symptoms of
respiratory depression (including
sedation).
Clarithromycin x Fair Major | Concomitant use may result in | Inhibition of If simultaneous use is indicated, ECG
Ondansetron increased ondansetron ondansetron monitoring is recommended. Consider
exposure and increased risk of | metabolism; dose adjustments, when possible, and
QT interval prolongation. additive closely monitor serum drug
prolongation of the | concentrations.
QT interval.
Furosemide x Good Major | Concomitant use may resultin | Additive or Avoid concomitant administration of the
Gentamicin increased plasma and tissue synergistic toxicity | drugs, especially in patients with renal
concentrations of gentamicin, | caused by the impairment. If not possible, change the
as well as additive ototoxicity | combination of two | antimicrobial, and monitor for signs of
and/or nephrotoxicity. or more ototoxicity and nephrotoxicity.
medications.

Legend: QT interval prolongation — corresponds, in the electrocardiographic tracing, to the time of activation and recovery of the ventricular
myocardium; CNS — Central Nervous System; ECG — Electrocardiogram.
Figure 1: Most frequent Potential Drug Interactions identified in prescriptions from the pediatric inpatient unit. Niterdi, RJ, Brazil, 2024.
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DISCUSSION

A total of 196 interactions were identified in the prescriptions dispensed in the pediatric inpatient unit, with
major severity being predominant among older children. Among the prescribed drugs, dipyrone and antimicrobials
were the most prevalent, with cephalosporin and penicillin classes being the most common. However, the most
prevalent interaction occurred between ampicillin and gentamicin.

Based on the characterization of hospitalized children, it can be seen that the profile of the pediatric inpatient
unit studied is similar to that of other studies, with a predominance of males (53.5%)'%,2°. Most children were
between 29 days and two years of age, consistent with other studies conducted in pediatric units?',22.

Regarding medical diagnoses, respiratory system disorders were the most frequent. This result may be
explained by the immaturity of the immune system, which makes children more susceptible to hospitalizations
and, in some cases, the development of systemic complications, leading to the combined use of medications to
resolve the clinical condition, as reported in another study?3.

Numerous drug classes were also prescribed, with anti-infectives for systemic use and drugs acting on the
central nervous system (dipyrone) being the most frequently used in the inpatient unit. In this regard, another
study found a similar result, reporting that the prevalent use of these medications may be related to the previous
finding concerning respiratory diseases as the most common among conditions treated in neonatal intensive care
units. Furthermore, researchers have consistently shown that antimicrobials are among the most prescribed drugs
in pediatric units?3.

Studies have correlated the widespread prescription of antimicrobial agents with high hospital costs. It is
estimated that in 50% of cases, there is inappropriate use of antimicrobials, which may lead to the development
of microbial resistance and an increased risk of ADRs'®?%, This finding reinforces the importance of raising
awareness among the multidisciplinary team involved in the rational use of medicines, particularly antimicrobials,
as well as the need to identify and appropriately manage PDIs. Therefore, the identification of PDIs should occur
during prescription, dispensing, and administration of drugs to minimize the occurrence of those that can cause
harm to patients’ health®.

Although few studies have been conducted in Brazil, this study observed a 27.5% prevalence of DI in the
combined use of antimicrobials, particularly the association between ampicillin (beta-lactams) and gentamicin
(aminoglycosides), which are widely prescribed for the empirical treatment of respiratory infections?*. The
combination of antimicrobials can result in beneficial or desirable DlIs, with synergistic effects in mono- and
polymicrobial infections, improved treatment adherence, prevention of bacterial resistance, and reduced dosages,
with fewer toxic effects. However, attention must be paid to the possibility of chemical antagonism, as evidenced
by the concomitant use of beta-lactams and aminoglycosides, which may inactivate the aminoglycoside?*:2,

Another prevalent drug was dipyrone (analgesic/antipyretic), whose indiscriminate use is associated with
adverse reactions and side effects, in addition to potential drug interactions2®. Regarding the combined use of
dipyrone and ibuprofen, UpToDate indicates that the simultaneous use of more than one nonsteroidal anti-
inflammatory drug (NSAID) should be avoided, classifying this type of drug interaction in category “X”, for which
the recommendation is to avoid such a combination, since the risks associated with the concomitant use of these
agents generally outweigh the benefits and are therefore contraindicated’.

Another example involves hydrocortisone, whose plasma concentration is reduced when administered
concomitantly with dipyrone, making it necessary to increase the corticosteroid dose to achieve the desired
effect’. Although these PDIs were not identified in this study, it is worth noting that both ibuprofen and
hydrocortisone are commonly combined with dipyrone in pediatric clinical practice, with ibuprofen alternated in
cases of persistent fever, and hydrocortisone used to improve respiratory conditions, de pending on the dose, due
to its anti-inflammatory and/or immunosuppressive action. This highlights the need for strict control and
monitoring in the use of these medications, as the combination is not recommended in the literature.

The concomitant use of furosemide in prescriptions has been reported in several studies as one of the drugs
most associated with severe DI, as identified in this research. Furosemide combined with aminoglycoside
antimicrobials increases the risk of nephrotoxicity when used together, in addition to the possibility of causing
irreversible damage, such as ototoxicity. Therefore, the prescriber must assess the risk—benefit ratio for each
patient when faced with this interaction?3.
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Regarding PDIs, most children did not present interactions. However, the short hospital stay, approximately
three days, may have contributed to this finding, differing from other studies where the length of stay was longer,
increasing the risk of adverse events®. Although this study was conducted in a low-complexity unit, where hospital
stays are shorter, the children still presented potentially interactive combinations with major severity. It can be
inferred, therefore, that if the length of stay of the children involved in this study were longer, it would likely have
contributed to a higher number of potentially interactive combinations.

Concerning the severity level of PDIs, major severity predominated. This result is similar to that of studies
that analyzed DI in prescriptions for pediatric patients in burn treatment centers and dermatological units,
where PDIs pose a life-threatening risk and/or require medical intervention. Therefore, the analyses
demonstrated that this setting is vulnerable to the occurrence of DIs that require careful assessment of the risks
and benefits?’.

This reinforces the need for studies that monitor the safety of hospitalized patients, particularly those in
conditions involving severe alterations in drug metabolism, such as severe dehydration or pediatric patients?2. This
finding is noteworthy because, according to the literature, the frequency of PDlIs is directly related to the hospital
sector involved, being more common in intensive care due to the greater number of prescribed drugs', unlike the
setting of this study (a low-complexity unit), where major DIs are not expected.

Regarding documentation, the high prevalence of PDIs with fair documentation was also found in other
studies, reaffirming the need for further research on the PDIs identified, since this documentation indicates that,
although there is no consensus in the literature, there are pharmacological considerations that raise suspicion
about their existence. This type of analysis is relevant, as it allows assessing how accurate the information on drug
interactions is’2°,

Due to the difficulty in establishing a relationship between the clinical manifestations observed and DI, the
scientific literature has relied on the study of PDIs that are already well known and documented, highlighting the
risks to which patients are exposed'. Nevertheless, despite information on PDIs and drug characteristics being
widely available in applications and reputable sources consulted for this study, inadequate practices regarding
pharmacotherapy are still observed in hospital settings, resulting in the occurrence of PDIs with higher severity
levels, as observed in this study. This underscores the need for ongoing training and guidance on updated
knowledge of DI for nursing and multidisciplinary teams.

It should be emphasized that both ADRs and therapeutic inefficacy may result from DI. Among the patients
studied, the predominant age groups were three to five years and six to twelve years, with a higher prevalence of
DI. One study indicates that the high rate of interactions highlights the need to expand healthcare providers’
knowledge about the risks and benefits of interactions and clinical management of such events, as well as access
to information systems such as Micromedex®'°. Therefore, when healthcare providers involved in
pharmacotherapy processes have greater knowledge, the care delivered to patients becomes safer and less likely
to cause harm, particularly for children.

Accordingly, it is understood that healthcare providers play an indispensable role in pharmacotherapy and in
preventing adverse events resulting from undesirable drug interactions, and that it is not enough for a medication
to be safe in its intrinsic sense; its safe use process must also be ensured3®. It is imperative to equip nurses, who
must have specific knowledge about each drug used, often without the support of scientific evidence, revealing
the need to restructure processes and create safety strategies to reduce avoidable risks and harms associated with
care3'.

Study limitations

Study limitations include the lack of analysis of the effects of the PDIs and the fact that the study was
conducted in a low-complexity unit and in only one center, without including other hospital units. These settings
may have different health indicators based on their local realities and social contexts, which underscores the need
for further research.

CONCLUSION

A considerable number of prescriptions with PDIs were identified in the studied setting, with a
predominance of interactions classified as major in severity. Therefore, depending on the patient’s condition,
the risk-benefit ratio and the necessity of such combinations must be carefully considered. When necessary,
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these events should be identified using validated tools to enable continuous monitoring and ensure patient
safety.

In addition, it is essential to raise awareness among the multidisciplinary team involved in the rational use of
medications, especially in inpatient units. Anticipating the risk of potentially interactive combinations at the time of
prescription is crucial to minimizing the occurrence of PDIs that may cause harm to hospitalized children, extend hospital
stays, increase healthcare costs, and heighten the risk of adverse drug reactions, ultimately resulting in potential harm
to the patient’s life.

Conducting studies of this nature in a pediatric inpatient unit of a public hospital in a municipality located away
from large urban centers aims to provide insight into the magnitude and risks of potentially interactive combinations
and the respective degrees of severity present in medical prescriptions, thereby supporting better-targeted actions to
address and mitigate this problem. This study reinforces the importance of local investigations to improve prescribing
practices and ensure patient safety.

REFERENCES

1. Mota RO, Costa CO, Brito EAWS, Souza TLV, Sandoval LIS, Custddio IL, et al. Prescriptions and scheduling of endovenous
medications in pediatrics: descriptive study. Reme Rev Min Enferm. 2020 [cited 2025 Jul 13]; 25:e-1379. DOI:
https://doi.org/10.5935/1415.2762.20210027.

2. World Health Organization (WHO). World Alliance for Patient Safety: forward programme 2006-2007. Geneva: WHO; 2006
[cited 2025 Jul 13]. Available from: https://www.who.int/publications/i/item/WHO-IER-PSP-2008.03.

3. World Health Organization (WHO). Medication without Harm. Geneva: WHO; 2017 [cited 2025 Jul 13]. Avalilable from:
https://www.who.int/initiatives/medication-without-harm.

4. Agéncia Nacional de Vigilancia Sanitéria (Br). Protocolo de seguranga na prescri¢do, uso e administragdo de medicamentos.
Brasilia (DF): Ministério da Saude; 2013 [cited 2025 Jul 13]. Available from: https://www.gov.br/anvisa/pt-
br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/protocolo-de-seguranca-na-prescricao-uso-e-administracao-
de-medicamentos.

5. Brasil. Lei n2 12.842, de 10 de julho de 2013. Dispde sobre o exercicio da Medicina. Brasilia (DF): Casa Civil; 2013 [cited 2024
Mar 20]. Available from: https://www.planalto.gov.br/ccivil_03/_at02011-2014/2013/lei/112842.htm.

6. Brasil. Lei n2 13.021, de 8 de agosto de 2014. Dispde sobre o exercicio da fiscalizagdo das atividades farmacéuticas. Brasilia (DF):
Casa Civil; 2014 [cited 2024 Mar 14]. Available from: https://www2.camara.leg.br/legin/fed/lei/2014/lei-13021-8-agosto-2014-
779151-normaatualizada-pl.pdf.

7. Moura DDD, Pinto FVS, Oliveira JDA, Oliveira FV, Guedes IHL, Batista F, et al. Avaliagdo do potencial de interagdes
medicamentosas em pacientes pediatricos internados em um hospital universitario do Sertdo da Paraiba. Rev Coopex. 2023
[cited 2024 Feb 20]; 14(4):3269-87. DOI: https://doi.org/10.29327/213319.23.5-1.

8. Silva ASP, Silva STF. Aspectos qualitativos do estudo das interagdes medicamentosas em hospitais universitarios brasileiros: revisdo
sistematica. Vittalle Rev Cienc Saude. 2020 [cited 2024 Jan 03] ;32(2):109-20. DOI: https://doi.org/10.14295/vittalle.v32i2.9651.

9. Carvalho TS, Cardoso AR, Andrade KVF, Junior MCS. Potential drug-drug interactions in neonatal intensive care unit of a public
hospital in Bahia, Brazil. Rev Bras Farm Hosp Serv Saude. 2021 [cited 2024 Jun 02]; 12(2):628. DOI:
https://doi.org/10.30968/rbfhss.2021.122.0628.

10. Silva ASP, Silva STF. Aspectos quantitativos do estudo das interagdes medicamentosas em hospitais universitarios brasileiros: revisao
sistematica. Vittalle Rev Cienc Saude. 2020 [cited 2024 Jun 04]; 32(2):96-108. DOI: https://doi.org/10.14295vittalle.v32i2.9651.

11. Lima EC, Camarinha BD, Nathalia CFB, Panisset AG, Souza RB, Silva MT, et al. Severe potential drug-drug interactions and the
increased length of stay of children in intensive care unit. Front Pharmacol. 2020 [cited 2024 Jun 02]; 11:555407. DOI:
https://doi.org/10.3389/fphar.2020.555407.

12. Cornejo EV, Garcia SIR, Rios OM. Prevaléncia e tipos de interagdes medicamentosas em pacientes pediatricos hospitalizados na Cidade
do México. Farm Hosp. 2021 [cited 2024 May 15]; 45(5):234-9. Available from: https://pubmed.ncbi.nim.nih.gov/34806582/.

13. Moreira MB, Mesquita MGR, Stipp MAC, Paes GO. Potential intravenous drug interactions in intensive care. Rev Esc Enferm
USP. 2017 [cited 2024 May 15]; 51:e03233. DOI: https://doi.org/10.1590/51980-220X2016034803233.

14. Truven Health Analytics. DRUGDEX® System [Internet]. Greenwood Village (CO): Truven Health Analytics; [cited 2024 Aug 15].
Available from: http://www.micromedexsolutions.com.ez27.periodicos.capes.gov.br/.

15. Ministério da Saude (Br). Protocolo de seguranga na prescri¢do, uso e administragdo de medicamentos. Brasilia (DF): Ministério
da Saude; 2020 [cited 2024 May 15]. Available from: https://www.gov.br/anvisa/pt-
br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/protocolo-de-seguranca-na-prescricao-uso-e-administracao-
de-medicamentos.

16. Cuschieri S. The STROBE guidelines. Saudi J Anaesth. 2019 [cited 2024 Aug 29]; 13(Suppl 1):531-4. DOI:
https://doi.org/10.4103/sja.SJA_543_18.

17. Bispo Junior JP. Viés de desejabilidade social na pesquisa qualitativa em saude. Rev Saude Publica. 2022 [cited 2024 Aug 29];
56:101. DOI: https://doi.org/10.11606/s1518-8787.2022056004164.

18. Maranhao IF, Domingues EA, Araujo EO. Dosage adjustment in renal insufficiency: comparison between databases. Rev Bras
Farm Hosp Serv Saude. 2024 [cited 2024 Jun 04]; 15(1):945. DOI: https://doi.org/10.30968/rbfhss.2024.151.0945.

Rev enferm UERJ, Rio de Janeiro, 2025; 33:e86067

DoCe ”

Artigo de Pesquisa DOI: https://doi.org/10.12957/reuerj.2025.86067


https://doi.org/10.12957/reuerj.2025.86067
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.5935/1415.2762.20210027
https://www.who.int/publications/i/item/WHO-IER-PSP-2008.03
https://www.who.int/initiatives/medication-without-harm
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/protocolo-de-seguranca-na-prescricao-uso-e-administracao-de-medicamentos
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/protocolo-de-seguranca-na-prescricao-uso-e-administracao-de-medicamentos
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/protocolo-de-seguranca-na-prescricao-uso-e-administracao-de-medicamentos
https://www.planalto.gov.br/ccivil_03/_ato2011-2014/2013/lei/l12842.htm
https://www2.camara.leg.br/legin/fed/lei/2014/lei-13021-8-agosto-2014-779151-normaatualizada-pl.pdf
https://www2.camara.leg.br/legin/fed/lei/2014/lei-13021-8-agosto-2014-779151-normaatualizada-pl.pdf
https://doi.org/10.29327/213319.23.5-1
https://doi.org/10.14295/vittalle.v32i2.9651
https://doi.org/10.30968/rbfhss.2021.122.0628
https://doi.org/10.14295/vittalle.v32i2.9651
https://doi.org/10.3389/fphar.2020.555407
https://pubmed.ncbi.nlm.nih.gov/34806582/
https://doi.org/10.1590/S1980-220X2016034803233
http://www.micromedexsolutions.com.ez27.periodicos.capes.gov.br/
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/protocolo-de-seguranca-na-prescricao-uso-e-administracao-de-medicamentos
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/protocolo-de-seguranca-na-prescricao-uso-e-administracao-de-medicamentos
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/protocolo-de-seguranca-na-prescricao-uso-e-administracao-de-medicamentos
https://doi.org/10.4103/sja.SJA_543_18
https://doi.org/10.11606/s1518-8787.2022056004164
https://doi.org/10.30968/rbfhss.2024.151.0945

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Ferreira ABR, Silva ACSS, Gées FGB, Amarante LR, Cruz LHOS, Rocha BCO
Potential drug interactions in pediatric hospitalization
= Research Article
foomet Artigo de Pesquisa DOI: https://doi.org/10.12957/reuerj.2025.86067
Articulo de Investigacion

Mendonga JG, Guimardes MJB, Mendonga VG, Portugal JL, Mendonga CG. Profile of hospitalizations in pediatric intensive care
units of the Brazilian unified health system in the state of Pernambuco, Brazil. Cien Saude Colet. 2019 [cited 2024 Jun 02];
24(3):907-16. DOI: https://doi.org/10.1590/1413-81232018243.02152017.

Camarinha BD, Silva BC, Cordeiro BC, Camuzi RC, Brito MA. Associations between high-alert medications and potential drug-
drug interactions in a pediatric intensive therapy unit. Rev Bras Farm Hosp Serv Saude. 2023 [cited 2024 Jun 14]; 14(3):802. DOI:
https://doi.org/10.30968/rbfhss.2023.143.0802.

Benetti MB, Weinmann ARM, Jacobi LF, Moraes AB. Unidade de terapia intensiva pediatrica: perfil das internagdes e
mortalidade. Satde (Santa Maria). 2020 [cited 2024 Jun 12]; 46(1):e40879. DOI: https://doi.org/10.5902/2236583440879.
Disessa CP, Ribeiro AP, Armond JE, Castro MM, Novo NF, Juliano Y. Criangas em unidade de terapia intensiva de um hospital
publico da cidade de Sdo Paulo: aspectos epidemioldgicos durante internagdo: uma andlise de 329 neonatos. Saude (Santa
Maria). 2021 [cited 2024 Jun 14]; 47(1):e41891. DOI: https://doi.org/10.5902/2236583441891.

Oliveira PS, Torres LV, Wanderley TLR, Macedo CL. Interagdes medicamentosas e sua importancia em pacientes criticos
pediatricos. Educ Cienc Saude. 2020 [cited 2024 Jun 14]; 7(1)85-100. DOI: http://dx.doi.org/10.20438/ecs.v7i1.196.

Gaspar FA, Pereira DTM, Silva BB, Rodrigues HF. Interagdes medicamentosas relacionadas a associagdes de antimicrobianos em
um hospital de média complexidade. Rev Eletr Acervo Enferm. 2021 [cited 2024 Jun 14]; 12:e7961. DOI:
https://doi.org/10.25248/reaenf.e7961.2021.

Mourad AM, Bricola SAPC, Sasagawa SM, Berezin EN, Ueda SMY. Pharmaceutical care supported by the evidencing of in vitro
interactions with the use of aminoglycosides and penicillins in patients affected by Enterococcus sp. Afr J Pharm Pharmacol.
2017 [cited 2024 Jun 15]; 11(22):271-8. DOI: https://doi.org/10.5897/AJPP2017.4788.

Moysés DA, Farias TB, Costa FCS, Borges LE, Dickson LG, Furtado WOJ. Atengdo farmacéutica no combate ao uso indiscriminado
da dipirona: uma revisdo. Rev Ibero-Am Humanid Cienc Educ. 2024 [cited 2024 Jun 15]; 10(1):329-43. DOI:
https://doi.org/10.51891/rease.v10i1.12780.

Baptista PF, Nogueira TA, Elias SC. Andlise de interagdes medicamentosas em prescrigdes pediatricas de um centro de
tratamento de queimados. Rev Bras Queimaduras. 2020 [cited 2024 Jun 04]; 19(1):24-9. Available from:
http://www.rbqueimaduras.com.br/details/495/pt-BR/analise-de-interacoes-medicamentosas-em-prescricoes-pediatricas-de-
um-centro-de-tratamento-de-queimados.

Zheng WY, Richardson LC, Ro D, Westbrook JL, Baysari MT. Drug-drug interactions and their harmful effects in hospitalized
patients: a systematic review and meta-analysis. Eur J Clin Pharmacol. 2018 [cited 2024 Jun 07]; 74(1):15-27. DOI:
https://doi.org/10.1007/s00228-017-2357-5.

Santos GC, Almeida THRC, Souza ES, Silva MR, Nery CB, Azevedo AN. Percepgao dos enfermeiros de um hospital publico sobre
aprazamento e interagdes medicamentosas. Braz J Health Rev. 2020 [cited 2024 Jun 07]; 3(6):16911-27. DOI:
https://doi.org/10.34119/bjhrv3n6-120.

Correia GB, Batista AM. Levantamento de informagdes para elaboragdo de guia de estabilidade de medicamentos injetaveis pds
reconstituicdo e diluigdo em hospital materno-infantil. Infarma Ciénc Farm. 2021 [cited 2025 Aug 02]; 33:€2021.pp81-85. DOI:
https://doi.org/10.14450/2318-9312.v33.e1.a2021.pp81-85.

Silva ACSS, Silvério MS, Alves DN, Amarante LH, Gées FGB, Correia GS. Cartilha educativa com orientagdes acerca dos principais
medicamentos injetdveis em pediatria: estudo de validacdo. R Pesq Cuid Fundam (Online). 2023 [cited 2025 Aug 01];
15:e12648. DOI: https://doi.org/10.9789/2175-5361.rpcfo.v15.12648.

Authors contributions

Conceptualization, A.B.R.F., A.C.5.S.S. and L.H.A.; methodology, A.B.R.F., A.C.S.S.S. and L.H.A.; formal analysis, A.B.R.F., A.C.5.5.S. and L.H.A,;
investigation, A.B.R.F., A.C.5.S.S, L.H.0.S.C. and B.C.O.R.; data curation, A.B.R.F., L.H.0.S.C. and B.C.O.R; manuscript writing, A.B.R.F. and
A.C.S.S.S; review and editing, A.B.R.F., A.C.S.S.S. and F.G.B.; vizualization, A.B.R.F. and A.C.S.S.S.; supervision, A.B.R.F. and A.C.S.S; project
administration, A.B.R.F. and A.C.S.S. All authors read and agreed with the published version of the manuscript.

Use of artificial intelligence tools

Authors declare that no artificial intelligence tools were used in the composition of the manuscript “Potential drug interactions in the
pediatric inpatient unit: a retrospective study”.

Rev enferm UERJ, Rio de Janeiro, 2025; 33:e86067

@ p.10


https://doi.org/10.12957/reuerj.2025.86067
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1590/1413-81232018243.02152017
https://doi.org/10.30968/rbfhss.2023.143.0802
https://doi.org/10.5902/2236583440879
https://doi.org/10.5902/2236583441891
http://dx.doi.org/10.20438/ecs.v7i1.196
https://doi.org/10.25248/reaenf.e7961.2021
https://doi.org/10.5897/AJPP2017.4788
https://doi.org/10.51891/rease.v10i1.12780
http://www.rbqueimaduras.com.br/details/495/pt-BR/analise-de-interacoes-medicamentosas-em-prescricoes-pediatricas-de-um-centro-de-tratamento-de-queimados
http://www.rbqueimaduras.com.br/details/495/pt-BR/analise-de-interacoes-medicamentosas-em-prescricoes-pediatricas-de-um-centro-de-tratamento-de-queimados
https://doi.org/10.1007/s00228-017-2357-5
https://doi.org/10.34119/bjhrv3n6-120
https://doi.org/10.14450/2318-9312.v33.e1.a2021.pp81-85
https://doi.org/10.9789/2175-5361.rpcfo.v15.12648

