Rev. Colomb. Cienc. Quim. Farm., 55(2), 519-527 (2026)

Clinical research article

Prevalence and profile of potential drug-drug interactions in
hospitalized pediatric patients: A cross-sectional study

Jhon Camacho-Cruz!, July Bibiana Castro-Béez!, Cristian Fernando Ramirez-Cruz!, José David
Sanabria-Vanegas?*, Patricia Caro-Uribe’, Diana Paola Rojas*, Rosangela Casanova-Libreros®
& Pablo Vasquez-Hoyos!

1 Department of Pediatrics, University Foundation of Health Sciences (FUCS) — Bogota Surgery Soci-
ety, San José Hospital, Bogota, Colombia.

2 Department of Clinical Pharmacology, University Foundation of Health Sciences (FUCS) — School of
Medicine, Bogota, Colombia.

3 Department of Toxicology, University Foundation of Health Sciences (FUCS) — Bogota Surgery Soci-
ety, San José Hospital, Bogota, Colombia.

¢ Department of Pediatrics, University Foundation of Health Sciences (FUCS) — San José Children's
Hospital, Bogotd, Colombia.

5 Vice-Rectory for Research, University Foundation of Health Sciences (FUCS) — Bogota Surgery Soci-
ety, San José Hospital, Bogota, Colombia.

*Corresponding author E-mail: jdsanabrial@fucsalud.edu.co

Received: December 2, 2025
Corrected: March 4, 2026
Accepted: March 4, 2026

https://doi.org/10.15446/rcciquifa.v55n2.124322

SUMMARY

Background: Knowledge regarding the actual frequency of potential drug-drug interactions (DDIs) in
pediatric settings remains limited. The aim of this study was to characterize the prevalence and profile
of potential DDIs in pediatric patients at two high-complexity hospitals. Methods: A descriptive cross-
sectional study was conducted among 470 pediatric patients hospitalized between July and December
2022. Data were extracted from prescription databases, and the theoretical severity of interactions was
assessed using Drugs.com® and DrugBank®. Results: The study revealed an overall prevalence of po-
tential DDIs of 57.4% (95% CI, 52.9-61.8%). Regarding clinical relevance, 2.7% were classified as major,
27.6% as moderate, and 42.5% as minor. The therapeutic classes most frequently involved in interactions
were analgesics, systemic corticosteroids, and antimicrobials. Conclusions: A high prevalence of poten-
tial DDIs was identified, primarily associated with the simultaneous use of multiple medications. These
findings underscore the critical need to strengthen systematic treatment reviews and implement clinical
decision-support tools for prescribing in hospital practice.
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RESUMEN

Prevalencia y perfil de posibles interacciones farmaco-farmaco en pacientes pediatricos hospitaliza-
dos: un estudio transversal

Antecedentes: El conocimiento sobre la frecuencia real de las interacciones medicamentosas potenciales
(IMP) en el entorno pediatrico sigue siendo limitado. El objetivo de este estudio fue caracterizar la pre-
valencia y el perfil de las IMP en pacientes pediatricos de dos hospitales de alta complejidad. Métodos:
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Se realizé un estudio descriptivo de corte transversal en 470 pacientes pediatricos hospitalizados entre
julio y diciembre de 2022. Los datos se extrajeron de las bases de datos de prescripcién y la gravedad
teodrica de las interacciones se evalué mediante Drugs.com® y DrugBank®. Resultados: Se observo una
prevalencia global de IMP del 57,4% (IC 95%: 52,9-61,8%). Respecto a la relevancia clinica, el 2,7% fue-
ron clasificadas como mayores, el 27,6% como moderadas y el 42,5% como menores. Los grupos tera-
péuticos involucrados con mayor frecuencia fueron analgésicos, corticosteroides sistémicos y antimi-
crobianos. Conclusiones: Se identific una alta prevalencia de IMP, asociada principalmente al uso si-
multaneo de multiples medicamentos. Estos hallazgos subrayan la necesidad critica de fortalecer la re-
vision sistematica de los tratamientos y la implementacién de herramientas de apoyo a la decisién cli-
nica en la practica hospitalaria.

Palabras clave: Interacciones de medicamentos; polifarmacia; pediatria; pacientes internos; estudios
transversales.

RESUMO

Prevaléncia e perfil de potenciais interacoes medicamentosas em pacientes pediatricos hospitaliza-
dos: um estudo transversal

Contexto: O conhecimento sobre a frequéncia real de potenciais interagdes medicamentosas (PIMs) no
contexto pediatrico ainda é limitado. O objetivo deste estudo foi caracterizar a prevaléncia e o perfil de
PIMs em pacientes pediatricos em dois hospitais de alta complexidade. Métodos: Foi realizado um es-
tudo descritivo transversal com 470 pacientes pediatricos hospitalizados entre julho e dezembro de
2022. Os dados foram extraidos de bancos de dados de prescrigdes e a gravidade teorica das interacdes
foi avaliada utilizando o Drugs.com® e o DrugBank®. Resultados: Observou-se uma prevaléncia geral
de PIMs de 57,4% (IC 95%: 52,9-61,8%). Em relacado a relevancia clinica, 2,7% foram classificadas como
graves, 27,6% como moderadas e 42,5% como leves. Os grupos terapéuticos mais frequentemente en-
volvidos foram analgésicos, corticosteroides sistémicos e antimicrobianos. Conclusdes: Foi identificada
uma alta prevaléncia de intera¢cdes medicamentosas, principalmente associadas ao uso concomitante de
multiplos medicamentos. Esses achados reforcam a necessidade crucial de fortalecer as revisoes siste-
maticas de tratamentos e a implementagao de ferramentas de apoio a decisao clinica na pratica hospita-
lar.

Palavras-chave: Interagcdes medicamentosas; polifarmacia; pediatria; pacientes internados; estudos
transversais.

1. INTRODUCTION

Drug interactions (DIs) are alterations in the effect of one drug due to the presence of another
[1]. Specifically, potential drug-drug interactions (pDDIs)—combinations that could produce
adverse effects even if they do not always manifest clinically [2], they can significantly com-
promise both the therapeutic efficacy and the safety of treatment [3, 4].

Although the impact of these interactions has been extensively documented in adult pa-
tients [5, 6], epidemiological studies characterizing this problem are lacking in the pediatric
population. This knowledge gap is clinically relevant, as pediatric patients frequently receive
two or more medications simultaneously to treat common conditions, which increases the risk
of interactions [4]. Such interactions can lead to therapeutic failure or serious adverse out-
comes; in fact, the reported prevalence of pDDIs in pediatrics reaches as high as 61.3% [2].

Despite the existence of tools to manage these therapeutic risks [5, 6], the scarcity of epi-
demiological data in the pediatric hospital setting hinders the implementation of effective
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pharmacovigilance strategies [5, 7]. Therefore, this study aimed to answer the following ques-
tion: What is the prevalence and profile of potential drug interactions in a pediatric hospitali-
zation service at high-complexity institutions?

2. METHODS

2.1. Study design and setting

A descriptive, cross-sectional study with retrospective data collection was conducted. The
study was carried out in the pediatric hospitalization services of two high-complexity univer-
sity centers located in Bogota, Colombia. The study was conducted using data from the period
between July 1 and December 31, 2022.

2.2. Population and selection criteria
The source population consisted of pediatric patients (aged 0 to 18 years) treated at the afore-
mentioned institutions.

2.3. Inclusion criteria

We included records of patients who received two or more medications concurrently and had
a hospital stay duration of between 2 and 5 days. This specific length of stay was selected to
reflect the median hospitalization duration in these centers and to exclude transient observa-
tion cases (<48h) or long-stay outliers that could skew the interaction profile. Each admission
of the same patient was considered a distinct event.

2.4. Exclusion criteria

To avoid confounding factors related to specific physiological conditions or specialized proto-
cols, we excluded patients hospitalized in Neonatal Care Units or oncology units. Records with
incomplete access or patients who were not administered the prescribed medications were
also excluded.

2.5. Sampling and sample size

Non-probability convenience sampling was performed. A minimum sample size of 470 pa-
tients was calculated based on an estimated total of 4,027 hospitalized patients during the
study period, a reported interaction prevalence of 67% based on previous literature [8], a pre-
cision of 4%, and a 95% confidence level.

2.6. Data collection and variables

Data were extracted from the prescription databases of each institution and recorded in the
REDCap electronic data capture software (Vanderbilt University, Nashville, TN, USA). The
variables collected included: record number, age, sex, days of hospitalization, diagnosis, and
the number of medications received concurrently.

For the identification and classification of interactions, the medications prescribed to each
patient were manually entered by the researchers into the online platforms Drugs.com®
(Drugsite Trust, Auckland, New Zealand) and DrugBank® (Omx Personal Health Analytics
Inc., Edmonton, AB, Canada). These tools were accessed between June and December 2023.
Only interactions identified by these tools were recorded. Interactions were classified accord-
ing to their potential severity as major (majDI), moderate (modDI), or minor (minDI). To mit-
igate data entry bias, collection was performed by two researchers, and discrepancies were
resolved by consensus with a third evaluator.
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2.7. Statistical analysis

Data were processed using Stata© 18 statistical software (StataCorp LLC, College Station, TX,
USA). The prevalence of potential drug interactions (pDDIs) was defined as the proportion of
patients with at least one interaction relative to the total number of patients included; this was
reported with its corresponding 95% confidence interval (95% CI). Quantitative variables were
summarized using medians and interquartile ranges (IQR) or means and standard deviation
(SD), following a Shapiro-Wilk normality test. Qualitative variables were presented as abso-
lute and relative frequencies. Non-causal relationships were explored between the number of
prescribed medications and the presence of pDDIs, as well as with "duplicity" (defined as a
single drug presenting simultaneous interactions with two or more different medications).
Chi-square or Kruskal-Wallis tests were used as appropriate, with statistical significance ac-
cepted at p < 0.05.

3. RESULTS

3.1. Clinical characterization of patients

A total of 470 pediatric patient records were included in the study. Of these, 50.6% (n=238)
were female. The median age was 5 years (IQR: 3-12), and the median hospital stay was 3 days
(IQR: 3-4). Patients received a median of 3 concomitant medications (IQR: 2-4).
The most frequent diagnostic groups were respiratory diseases (42.1%, n=198), gastrointestinal
pathologies (17.5%, n=82), and trauma (6.8%, n=32). Regarding specific diagnoses, the most
reported were asthma (13.0%, n=61), followed by bronchiolitis and gastroenteritis (6.3%, n=30
each).

3.2. Prevalence and characterization of interactions

At least one potential drug interaction (pDDI) was identified in 270 of the 470 analyzed rec-
ords, representing an overall prevalence of 57.4% (95% CI: 52.9-61.8%). In total, 629 pDDIs
were documented, with a mean of 2.32 pDDIs per affected patient. Figure 1 illustrates the
patient flow and inclusion process.

| Admissions | | Medications | Drug interactions

‘ N=470 H Prescriptions : 6568 | Potontial : 620
otential :

Patients with |
interactions: n=270 | Unique names : 61 |
(57%)

Pairs of drug names :
140

‘ n=13 I pDDImajor : 17
= | pDDImoderate :

‘ n=130 | o

‘ n=391 I pDDIminor : 391

Figure 1. Distribution of the number of potential drug interactions (PDI) per patient admissions, classi-
fied according to their severity.
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The distribution of interactions according to severity —classified as major, moderate, or mi-
nor—is detailed in Figure 2. The frequency of interactions per patient is presented in Figure 3.
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Figure 2. Distribution chart of the number of potential drug interactions (PDI) per patient admissions,
classified by severity: major (PDI maj), moderate (PDI mod), and minor (PDI min), with their respective
prevalence. Overall prevalence 57.4%. n=270.

Admissions Drug interactions

The interactions were
grouped : 591

n=104

n=89

n=31

4 pDDI

n=14

n=32

= 5 pDDI

CCCE

Figure 3. For graphical purposes, patients who presented five or more interactions (25) were grouped
into a single category. The same patient may present more than one type of interaction simultaneously.

3.3. Involved medications

Overall, the most frequently prescribed pharmacological groups were analgesics (33.5%), sys-
temic corticosteroids (14.0%), and antimicrobials (13.7%). The frequency of the 10 most pre-
scribed medications specifically within the subgroup of patients with interactions is detailed
in Table 1. The individual drugs most frequently involved in generating pDDIs were dipyrone
(12.9%), dexamethasone (10.7%), and acetaminophen (7.1%). Notably, among these, only dex-
amethasone was involved in interactions classified as major severity.
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Table 1. Frequency of the most prescribed medications in the subgroup of patients with identified in-
teractions.

Medication n %
Salbutamol 149 19.92
Acetaminophen 130 17.38
Beclomethasone 100 13.37
Prednisolone 95 12.70
Dipyrone 85 11.36
NSAIDs* 68 9.09
Dexamethasone 56 7.49
Methylprednisolone 29 3.88
Cefazolin 19 2.54
Ondansetron 17 2.27
Total 748 100.00

NSAIDs: Nonsteroidal Anti-Inflammatory Drugs. Note: Percentages were calculated based on the total
number of prescribed medications in this subgroup (n=748).

3.4. Association between number of medications and interactions

A statistically significant positive association was observed between the number of prescribed
medications and the frequency of interactions (p <0.001). Among patients receiving 3 medica-
tions, 56% presented two or more interactions; this proportion increased to 76% in those re-
ceiving 4 medications, and to 93% in those with more than 4 medications. Similarly, a signifi-
cant association was found between the number of prescribed medications and "interaction
duplicity" (defined as a single drug presenting simultaneous interactions with two or more
different medications; p < 0.001). Duplicity was observed in 38% of regimens with 3 medica-
tions, rising to 63% with 4 medications, and 88% in regimens with more than 4 medications.

4. DISCUSSION

The primary finding of this study indicates a high prevalence of potential drug interactions
(pDDlIs) in hospitalized pediatric patients, a result consistent with previous evidence from
general pediatric hospitalization services [8, 9]. This frequency reflects the clinical reality of
managing acute pediatric conditions, where the predominance of respiratory and infectious
diagnoses necessitates combined therapeutic regimens [10, 11] —often including antipyretics,
antimicrobials, and corticosteroids —thereby increasing the inherent risk of interactions [3, 4,
6].

Although the majority of identified interactions were classified as mild or moderate, their
high frequency underscores the importance of timely detection, as the cumulative effect of
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minor interactions can compromise treatment safety [12, 13]. Notably, the frequency of inter-
actions with major clinical relevance in our cohort was low compared to findings described in
specialized settings, such as oncology or intensive care units [12].”? This disparity is likely at-
tributable to the exclusion of such high-complexity units from our study design. Nevertheless,
the presence of specific combinations with high theoretical risk (e.g., those associated with
serotonin syndrome or QT prolongation) highlights the necessity for vigilance even in lower-
complexity patients [14].

A critical finding was the significant association between the number of prescribed med-
ications and the occurrence of pDDIs, aligning with literature that identifies polypharmacy as
the primary risk factor in pediatrics [15-17]. Our data suggest that "therapeutic duplicity" —
regimens where a single drug interacts simultaneously with multiple others —acts as a catalyst
for the accumulation of interactions. This supports the concept of certain active ingredients
acting as "interaction nodes" within a pharmacological network, as described in recent anal-
yses [18].

5. LIMITATIONS AND STRENGTHS

This study has limitations that must be considered. First, the retrospective design precludes
the establishment of causal relationships. Second, the absence of clinical follow-up prevents
the determination of whether the detected pDDIs translated into actual adverse clinical events;
thus, the results represent theoretical risk rather than confirmed harm. Third, the severity clas-
sification relied on electronic algorithms without secondary verification by clinical pharma-
covigilance. Despite these limitations, existing evidence supports the potential negative im-
pact of several identified combinations (e.g., tramadol, ondansetron, sertraline) [7, 14, 19, 20].
Strengths of the study include an adequate sample size and a specific focus on a general pedi-
atric population, a group often underrepresented in interaction studies compared to critical
care populations.

6. IMPLICATIONS FOR PRACTICE AND RESEARCH

These findings have immediate clinical implications regarding the need to strengthen active
pharmacovigilance in pediatric wards. Early detection and systematic treatment review
should be integrated into standard clinical practice. Regarding future research and quality im-
provement, the implementation of Clinical Decision Support Systems (CDSS) integrated into
Electronic Health Records (EHR) represents a sustainable strategy to facilitate real-time anal-
ysis in routine practice, reducing the cognitive burden on prescribers [6, 21].

7. CONCLUSIONS

In conclusion, this study characterizes a high prevalence of potential drug interactions in hos-
pitalized pediatric patients, driven primarily by the simultaneous use of multiple medications.
While most interactions were of mild or moderate theoretical severity, their frequency war-
rants the strengthening of systematic treatment reviews. The integration of automated detec-
tion strategies is essential to enhance pharmacological safety in this vulnerable population.
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