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Abstract:

Antimicrobial resistance is an increasing global public health threat, particularly in the pediatric population, where children are
especially vulnerable due to the frequent and often inappropriate use of antibiotics; the aim of this study was to analyze preventive
strategies, therapeutic limitations, and risk factors associated with the emergence and persistence of resistant bacteria in children under
five years of age; a qualitative methodology was used based on a narrative review of scientific literature and previous essays, drawing
on secondary sources from databases such as PubMed, Scielo, Lilacs, and technical documents from the World Health Organization;
the main findings identified empirical antibiotic use without microbiological diagnosis, self-medication by caregivers, lack of
regulation in antimicrobial dispensing, and poor clinical differentiation between viral and bacterial infections, which contribute to

unnecessary treatments and selective pressure on microbiota; it is concluded that tackling antimicrobial resistance in early childhood
requires a multidimensional approach involving health education for both caregivers and professionals, implementation of hygiene
measures, strengthening of immunization programs, and strict regulation of drug access to preserve the effectiveness of existing

antibiotics.
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1.Introduction

Antibiotic resistance is a warning sign that poses a future health risk, as
the WHO has warned that by 2050 it could cause 10 million deaths and
affect the population. The economy is suffering due to drug-resistant
diseases (WHO, 2024). In recent decades, the use of antibiotics has
revolutionized the treatment of infectious diseases, particularly in the
pediatric population. Conditions such as otitis media, bacterial tonsillitis,
and community-acquired pneumonia, which were once potentially fatal,
are now relatively easy to treat. However, this therapeutic tool has begun
to lose effectiveness due to its indiscriminate and irrational use.

The World Health Organization (WHO) has declared antimicrobial
resistance one of the top ten threats to health, which necessitates a critical
reassessment of antibiotic use in children, evaluating both its
effectiveness and limitations. The rise in antimicrobial-resistant bacteria
poses a growing threat to global public health, and this problem
particularly impacts children due to the indiscriminate use of antibiotics,
often without clinical justification. It has become common for these drugs
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to be administered for viral infections, where they are ineffective, thus
facilitating the evolution of resistant strains (WHO, 2020).

Outpatient pediatric care has been particularly vulnerable to this practice,
since, as Hersh et al. (2021) state, the inappropriate use of antibiotics in
children continues to be a serious concern. Given this scenario, it is
necessary to implement preventive strategies from an early age to
safeguard both children's health and the future effectiveness of these
treatments. In light of this situation, the present study aimed to analyze
the causes, consequences, and preventive strategies for antimicrobial
resistance in children under five years of age, considering current
scientific evidence and providing an update of existing knowledge.

2. Materials and Methods

This article was developed through a comprehensive literature review
using a qualitative approach and hermeneutic narrative methodology to
conduct a rigorous analysis of the scientific literature. Works of
significant academic and scientific value were selected, prioritizing those
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articles addressing specific topics related to antibiotic resistance in
children under 5 years of age: causes, resistant antibiotics, and prevention
strategies. Initially, the importance of standardizing search terms was
determined through the creation of descriptors based on the DeCS and
MeSH health sciences descriptors. The terms “Antimicrobial resistance,”
“Risk factors,” “Bacteria,” “Children,” and “Primary prevention” were
prioritized.

Two search equations were generated, and each of these descriptors was
combined with truncation and Boolean operators in the thesaurus
languages. The resulting equations were: “Risk Factors AND “Drug
Resistance, Bacterial AND Child”, “Primary Prevention and Drug The
search terms used were: Resistance, Bacterial AND "Child",
(Antimicrobial Resistance) AND (children), and (Antimicrobial
Resistance) AND (Prevention) AND (children). Once the search
equations were designed, searches were conducted in databases such as
LILACS, SciELO, and PubMed, including the WHO database, using a
time filter that restricted the search to articles published in the last 5 years.
A preliminary analysis of titles and abstracts was carried out, giving
preference to those that met strict methodological criteria and addressed
the key theoretical aspects of the study. From this selection, a detailed
evaluation of the articles was performed, identifying recurring themes.

3. Results

This paper compiles and synthesizes the main evidence explaining the
growing problem of antimicrobial resistance in childhood, highlighting its
causes, consequences, and prevention strategies. Based on a review of
various studies, it is evident that the inappropriate use of antibiotics,
whether through self-medication, empirical prescription, or misdiagnosis
that confuses viral infections with bacterial ones, is the primary trigger of
this phenomenon.
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Causes and Direct Consequences of Antimicrobial Resistance in
Children: This pattern of indiscriminate use, combined with limited
innovation in the development of new drugs, has allowed previously
susceptible bacteria to develop defense mechanisms that complicate
current treatments, especially in children under five. Furthermore, factors
such as a lack of health education in the population, limited access to
diagnostic tests, and the repeated use of antibiotics without antibiograms
exacerbate this crisis (Saldafia et al., 2024). In this regard, research
highlights the importance of implementing educational programs for
families and professionals, strengthening microbiological surveillance,
promoting vaccination, and establishing strict regulatory policies on the
sale of antibiotics. Addressing antimicrobial resistance in pediatrics not
only represents a clinical challenge but also a collective commitment to
preserving therapeutic efficacy for future generations and ensuring the
sustainability of global public health (Leén and Parrales, 2025). Within
this framework, the present analysis incorporates a review of theoretical
and empirical approaches that highlight the causes, clinical implications,
and social challenges surrounding antimicrobial resistance in childhood.
It also delves into the benefits of rational antibiotic use, the restrictions
imposed by increasing bacterial resistance, and the ethical challenges
associated with the responsible management of treatments in pediatric
patients. This comprehensive perspective facilitates an understanding of
how the indiscriminate use of antibiotics affects not only therapeutic
efficacy but also the quality of medical care and the relationship between
healthcare professionals, patients, and their families. Furthermore, it
allows for reflection on the need for an interdisciplinary approach that
ensures well-founded clinical decisions and promotes preventive
practices in the community (Andrade et al., 2024).

Empirical use without
microbiological
diagnosis

Limited access to
health services

Lack of regulation in
pharmacies

Self-medication by
Caregivers

Lack of differentiation
between viral and
bacterial infection

Repetition of the same
antibiotic

Figure 1: Causes that contribute to antimicrobial resistance in pediatrics.

Note: Prepared by the authors; based on reviewed antimicrobial resistance trials.

The loss of antibiotic effectiveness and limitations in treatment regimens
has put the world on alert, but even with this alert, there is a lack of
awareness, as this could compromise future complications and treatments
for diseases. Common bacteria such as Streptococcus pneumoniae,
Escherichia E. coli and Helicobacter pylori have shown increasing
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resistance to antibiotics that have been used to treat them, including
common ones such as penicillins, macrolides, and trimethoprim-
sulfamethoxazole (Mulchandani et al., 2025). This is due to the irrational
use of antibiotics and even self-medication, which is further aggravated
by the empirical use of antibiotics without an antibiogram, preventing the
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selection of the most effective antibiotic and ensuring proper eradication
of the bacteria (Okumu et al., 2025). Inaccurate or incorrect diagnosis in
differentiating between viral and bacterial diseases is another factor that
has led to the overuse of antibiotics in viral infections that do not benefit
from antibiotic treatment.

Consequently, drug classes such as penicillins have reduced their
therapeutic effect against common pathogens, complicating the treatment
of these various infections (Hsia et al., 2019). In addition to this, the
aforementioned self-medication has a long-term impact, as people,
especially parents, may administer medications without understanding the
illness, simply because they experienced the same symptoms, all without
medical guidance or the appropriate dosage. This combination of factors,
coupled with the limited development of new antibiotics, has accelerated
and will continue to accelerate antibiotic resistance, since empirical
treatment with traditional drugs is the most common approach to
managing these infections. Over time, this resistance to antibiotic
medications has become a global health alert, a silent but latent threat to
humanity. Therapeutic limitations for various common diseases have led
to prolonged treatments, complications, and hospitalizations (Telles and
Bombassaro, 2025). One of the main current obstacles is the resistance of
common bacteria to antibiotics, such as Streptococcus. pneumoniae,
Haemophilus influenzae and Escherichia E. coli, common pathogens in
children, have developed resistance mechanisms to commonly used
drugs, such as beta-lactams and macrolides, significantly reducing
treatment options, increasing the duration of illness, and complicating the
resolution of infectious diseases (Ventola, 2015). Furthermore, drugs that
were previously effective in treating common infections, such as
amoxicillin or trimethoprim -sulfamethoxazole, no longer eliminate the
infection in many cases. Recent studies show that 25% of E. coli strains
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isolated from children with urinary tract infections are resistant to
ampicillin, which implies a greater risk of recurrence, complications, and
the need for hospitalization (Tamma et al., 2021).

An inaccurate clinical diagnosis can also lead to the inappropriate use of
antibiotics, with many viral infections, such as adenovirus or rhinovirus
pharyngitis, being incorrectly treated with antibiotics due to a lack of
rapid tests or pressure from caregivers. In the current context, this type of
practice is not only ineffective but also promotes the development of
resistance in the patient's commensal microbiota. A critical issue is the
repeated use of the same antibiotic to treat clinical conditions with
different characteristics or etiologies. What exacerbates the problem is its
common use in pediatric outpatient care, without considering the potential
for changes in bacterial sensitivity or the pharmacodynamics of the
medications. This leads to therapeutic failures, prolonged symptoms, and
an increased risk of complications (Caicedo et al., 2024). In areas with
limited access to healthcare services, the problem of resistance is even
more acute because the lack of microbiological diagnosis, self-
medication, and weak pharmaceutical regulation contribute to the
selection of multidrug-resistant bacteria. This poses a significant
challenge for public health systems, as these populations lack effective
alternatives. Finally, the use of antibiotics prescribed by unqualified
personnel, such as some pharmacists or pharmacy assistants, is a common
practice in various countries, including regions of Latin America; this
phenomenon, driven by the lack of access to medical care and the demand
for quick solutions, promotes inappropriate treatments that reinforce
bacterial resistance, which, in many of these cases, do not follow
therapeutic guidelines or consider factors such as weight, age or allergies
of the patient (Caicedo et al., 2024).

. Limitation of therapeutic options

. Increased risk of complications

. Prolongation of symptoms and treatments

. Increase in hospitalizations

. Higher risk of mortality

. Increased use of more potent or toxic antibiotics

. Pressure on health systems and limited resources

Figure 2: Consequences of antibiotic resistance in the pediatric population

Strategies for Preventing Antimicrobial Resistance in Childhood In the
general context of this situation, one of the most important strategies for
preventing antibiotic resistance in children is to teach parents when
antibiotics are necessary and when they are not. In many cases, infections
are viral and tend to resolve on their own, but due to a lack of information,
unnecessary treatments are initiated. Recent studies have shown that
improving caregivers' knowledge can reduce self-medication and
inappropriate use (Messina et al., 2021). Another essential element is
maintaining a complete vaccination schedule, since vaccines prevent
common diseases that, if complicated, could require antibiotics. Various
experimental studies and international organizations recognize that
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vaccination significantly decreases the burden of infectious disease and
reduces the need for antimicrobial medications (Coque et al., 2024). In
addition to this, promoting handwashing as a daily routine at home and at
school is crucial. It is a simple yet powerful practice that has been key in
preventing respiratory and gastrointestinal infections in pediatric settings
(Oliveira et al., 2025). Furthermore, avoiding complications through
timely medical checkups can prevent unnecessary hospitalizations, where
the risk of exposure to resistant bacteria is higher. Prolonged hospital
stays have been shown to contribute to the spread of multidrug-resistant
pathogens, particularly affecting children (Rosales et al., 2025).
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Figure 3: Preventive strategies on antimicrobial resistance in pediatrics

Another key point is that healthcare professionals must be able to
differentiate between viral and bacterial infections before initiating
treatment. This clinical process is fundamental to avoiding antibiotics in
cases where they will not be effective. Furthermore, the sum of these
measures has a direct impact on preserving the efficacy of current

scientific literature.

treatments, limiting the pressure that favors the evolution of bacterial

resistance (Montesdeoca et al., 2024; Rivera, 2025). The following
summarizes the strategies, benefits, and key factors related to
antimicrobial resistance in the pediatric population, developed by the
authors based on a comparative analysis of multiple trials and relevant

Dimension Preventive strategies Applications and benefits of Resistance factors in
therapeutic analysis children under 5 years old
Health Training caregivers on e  Reduction of self- Empirical use at home

education on the when to use antibiotics, medication without medical indication,
rational use of avoiding unnecessary e  Improving pediatric common in contexts with low
antibiotics treatments in viral prescribing access to services
infections (Messina et al., e Reduced pressure on
2021; Gerber et al., 2021). professionals

Coverage of
childhood
vaccination
programs

Strengthening the
immunization schedule
from childhood against

preventable diseases
(World Health
Organization, 2020).

Primary prevention of infections that
would avoid antibiotic treatments,
contributing to less antimicrobial
pressure (WHO, 2020).

Weak implementation
exacerbates the unnecessary
use of antibiotics due to a
lack of immune protection
(Hsia et al., 2019).

Personal
hygiene and
infection
prevention at
home and school

Handwashing, basic
hygiene education and
healthy habits in homes
and educational settings

Significant reduction in respiratory
and gastrointestinal illnesses that
commonly receive antibiotics

Poor hygiene conditions
promote infectious recurrence
and exposure to antibiotics

Differential
clinical
diagnosis and
rationality in
prescribing

Promoting accurate
clinical diagnosis before
prescribing antibiotics,
especially differentiating
viral from bacterial
conditions (Gerber et al.,
2021).

It reduces the inappropriate use of
antimicrobials and improves clinical
outcomes in primary care (Tamma et

al., 2021).

Lack of rapid diagnostic tests
or access to laboratories
encourages empirical
prescribing without evidence
(Okumu et al., 2025).

Regulation of
access to
antibiotics and
control of their

Implementation of
regulations on non-
prescription sales,
education of pharmacy

Reduction of self-medication and
rational use of antimicrobials in urban
and rural areas

Unregulated informal sales
remain a key cause of the
emergence of resistant strains
in children

children under 5
years old with
recurrent
infections

face of frequent infections
and avoid repeated
empirical treatments
without antibiogram
(Mulchandani et al.,
2025).

hospitalization by personalizing
antimicrobial treatments

sale staff and health
surveillance
Risk group: Rigorous control in the Lower risk of treatment failure and Children <5 years are at

greater risk of selection of
multidrug-resistant bacteria
due to repeated and
inadequate treatments
(Okumu et al., 2025).

Table 1: Comparative summary of key approaches to antimicrobial resistance in the pediatric population.

4. Conclusion

In summary, one of the main challenges we currently face is the growing
antibiotic resistance in children under 5 years of age, caused by the
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indiscriminate use of medications, inaccurate diagnoses, and frequent

self-medication within the family. This situation not only limits the
available therapeutic options but also increases the risk of complications
and of common illnesses becoming difficult-to-control threats in
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childhood. Furthermore, the effectiveness of antibiotic treatments in
pediatric infections has been compromised by multiple factors, ranging
from bacterial resistance to a lack of accurate diagnoses and the empirical
use of medications. These implications not only affect the clinical course
of patients but also pose a challenge for healthcare systems, which face
increased hospitalizations, treatment failures, and a future with
increasingly limited therapeutic alternatives. Finally, given this scenario,
prevention strategies emerge as a priority to guarantee long-term
children's health. Parent education, vaccination promotion, the promotion
of proper hygiene practices, and responsible prescribing are fundamental
pillars in combating antimicrobial resistance. Acting through prevention
and the rational use of antibiotics not only protects the effectiveness of
these treatments but also ensures that future generations can benefit from
medications that are still effective against bacterial infections.
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