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Abstract

Background: Febrile seizures are the most common seizure disorder in childhood, affecting approximately “2-5% of children
worldwide”. Although typically benign, they are a frequent cause of emergency department visits and are associated with
significant parental anxiety and healthcare utilization. Objective: To systematically synthesize current evidence on the
epidemiology, pathophysiology, diagnostic evaluation, management, and prognosis of febrile seizures in pediatric populations.
Methods: A systematic review was conducted in accordance with “PRISMA 2020 guidelines”. Electronic databases, including
PubMed, Scopus, and the Cochrane Library, were searched for studies published “up to March 2026”. Eligible studies included
clinical practice guidelines, systematic reviews, and observational studies involving children aged 0-18 years. Study selection
and eligibility assessment were performed using predefined inclusion and exclusion criteria. Data were extracted on study
characteristics, clinical findings, and management strategies. Due to heterogeneity in study designs and outcomes, a qualitative
synthesis was performed. The quality of evidence was assessed using a “modified GRADE approach”. Results: A total of “20
studies” met the inclusion criteria and were included in the qualitative synthesis. The evidence consistently indicates that febrile
seizures are generally benign and self-limited events. Routine neurodiagnostic testing, including electroencephalography and
neuroimaging, is not indicated in simple febrile seizures. Benzodiazepines remain the first-line treatment for prolonged seizures.
Prophylactic antiepileptic therapy is not recommended due to an unfavorable risk—benefit profile. Emerging evidence highlights
the role of neuroinflammatory pathways and genetic susceptibility in seizure pathophysiology. Recurrence occurs in
approximately “30-40% of cases”, while the overall risk of subsequent epilepsy remains low. Conclusion: Febrile seizures have
a favorable prognosis and should be managed using a conservative, evidence-based approach centered on clinical evaluation,
risk stratification, and parental education. Current evidence supports minimizing unnecessary diagnostic and therapeutic
interventions. Future research should focus on improving risk stratification and integrating emerging biological insights into
clinical practice.
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1. Introduction

Febrile seizures (FS) are the most common seizure disorder
in childhood and represent a frequent cause of emergency de-
partment visits and parental concern worldwide [1]. Recent
systematic analyses have confirmed their high prevalence and
highlighted variability in clinical practice across different
healthcare settings [2]. Comprehensive reviews have further
characterized their clinical spectrum, including classification
into simple and complex forms, which remains essential for
diagnostic and prognostic purposes [3]. In addition, the psy-
chosocial burden associated with febrile seizures, particularly
parental anxiety and increased healthcare utilization, has been
increasingly recognized [4].

From a pathophysiological perspective, febrile seizures are
considered the result of a complex interaction between fever,
inflammatory mediators, and neuronal excitability [5]. Exper-
imental and clinical evidence supports the role of proinflam-
matory cytokines and systemic immune activation in lowering
the seizure threshold during febrile illnesses [6]. Clinical re-
views have also emphasized the importance of identifying typ-
ical presentations and differentiating them from other causes
of seizures in children [7]. Recent evidence-based reviews and
classification frameworks have contributed to the understand-
ing of seizure classification and clinical features in pediatric
populations [8].

The diagnostic approach has evolved significantly over
time. Current recommendations indicate that routine neurodi-
agnostic evaluation, including electroencephalography (EEG)
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and neuroimaging, is not required in children with simple fe-
brile seizures [9]. Evidence from systematic reviews has
demonstrated that pharmacologic prophylaxis does not pro-
vide sufficient benefit to outweigh potential adverse effects
[10]. These findings are consistent with established clinical
practice guidelines that support a conservative and evidence-
based approach [11].

Longitudinal and cohort studies have identified important
predictors of recurrence, including younger age at onset and
family history of febrile seizures [12]. Earlier population-
based studies have also provided key insights into the natural
history and epidemiology of febrile seizures [13]. Mechanistic
research has further explored the relationship between febrile
seizures, neuronal hyperexcitability, and the potential risk of
subsequent epilepsy [14].

Contemporary clinical resources continue to refine the eval-
uation and management of febrile seizures, emphasizing indi-
vidualized clinical assessment and risk stratification [15]. Pri-
mary care—based reviews highlight that the overall prognosis
is favorable in most cases and that extensive diagnostic
workup is rarely necessary [16]. Updated recommendations
reinforce these principles and maintain the distinction be-
tween simple and complex febrile seizures as central to clini-
cal decision-making [17]. In parallel, international classifica-
tions of seizures provide a broader framework for understand-
ing febrile seizures within the spectrum of epileptic disorders
[18].
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Figure 1. Overview of Febrile Seizures in Pediatrics: Key Evidence from a Systematic Review.

Management strategies for acute seizures are well estab-

42

lished, with benzodiazepines representing the first-line treat-


http://www.sciencepg.com/journal/frontiers

Frontiers

http://www.sciencepg.com/journal/frontiers

ment for prolonged events according to evidence-based guide-
lines [19]. Clinical summaries also emphasize that most fe-
brile seizures are self-limited and require only supportive care
[20]. Long-term management guidelines underscore the im-
portance of avoiding unnecessary pharmacologic interven-
tions and focusing on parental education [21].

Recent reviews have expanded current knowledge by inte-
grating advances in clinical and mechanistic research, includ-
ing improved understanding of triggers and risk factors [22].
Contemporary clinical summaries and international classifica-
tion frameworks continue to provide a structured approach to
the evaluation and classification of febrile seizures within pe-
diatric neurological practice [23, 24].

Therefore, the objective of this study is to systematically
review the current evidence on febrile seizures, including ep-
idemiology, pathophysiology, diagnostic evaluation, manage-
ment, and prognosis, in order to provide an updated and evi-
dence-based framework for clinical practice.

As shown in Figure 1, the key concepts related to febrile
seizures in children, integrating current evidence on epidemi-
ology, pathophysiology, diagnosis, management, and progno-
sis.

Schematic summary of current evidence on febrile seizures
in children. The figure highlights epidemiology (affecting 2—
5% of children), underlying mechanisms including neuroin-
flammation and genetic susceptibility, and key aspects of clin-
ical management. Simple febrile seizures are typically benign
and do not require routine neurodiagnostic testing. Benzodi-
azepines are recommended for prolonged seizures, while
prophylactic antiepileptic therapy is not indicated. A con-
servative approach based on clinical evaluation, risk stratifi-
cation, and parental education is emphasized. Source: Elabo-
rated by the authors based on current evidence and PRISMA-
guided systematic review.

2. Methods

2.1. Study Design

A systematic review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 guidelines. The objective of this re-
view was to synthesize the current evidence on febrile seizures
in the pediatric population, including epidemiology, patho-
physiology, diagnostic evaluation, management, and progno-
sis.

2.2. Search Strategy

A comprehensive literature search was performed using
PubMed, Scopus, and the Cochrane Library. The search strat-
egy combined Medical Subject Headings (MeSH) and free-
text terms, using the following expression: “febrile seizures”
AND “children” AND (diagnosis OR management OR prog-
nosis). In addition, the reference lists of relevant articles were
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manually reviewed to identify additional studies not captured
in the initial search.

The search included studies published up to March 2026.
Priority was given to recent literature (last 3-5 years); how-
ever, established clinical guidelines and key evidence-based
sources were included when necessary.

2.3. Eligibility Criteria

Studies were included if they were systematic reviews, clin-
ical practice guidelines, or observational studies (cohort, case-
control, or cross-sectional) focusing on pediatric populations
aged 0 to 18 years and addressing key aspects of febrile sei-
zures such as epidemiology, pathophysiology, diagnosis,
treatment, or prognosis. Exclusion criteria included case re-
ports, small case series, non-peer-reviewed publications, and
studies lacking sufficient methodological rigor or relevance to
the research objective.

2.4. Study Selection

The study selection process followed PRISMA methodol-
ogy. A total of 145 records were initially identified through
database searching. After removal of duplicates, 110 records
remained and were screened based on title and abstract. Of
these, 40 articles were selected for full-text evaluation, and 20
studies met the inclusion criteria and were included in the final
analysis. Screening and eligibility assessment were conducted
by a single reviewer using predefined inclusion and exclusion
criteria to ensure consistency; however, this approach may in-
troduce selection bias.

2.5. Data Extraction and Synthesis

Relevant data were extracted from each included study, in-
cluding study design, population characteristics, main find-
ings, and clinical implications. Due to heterogeneity in study
designs and reported outcomes, a qualitative synthesis of the
evidence was conducted rather than a quantitative meta-anal-
ysis.

2.6. Risk of Bias Assessment

The methodological quality and risk of bias of the included
studies were assessed using a qualitative, design-specific ap-
proach. Systematic reviews were evaluated based on method-
ological rigor, comprehensiveness of the search strategy, and
consistency of findings. Clinical practice guidelines were as-
sessed according to their evidence base, clarity, and applica-
bility. Observational studies were evaluated considering po-
tential sources of bias, including selection bias, confounding,
and outcome assessment. Each study was categorized as hav-
ing low, moderate, or high risk of bias. Most systematic re-
views and guidelines were considered to have a low risk of
bias, whereas narrative reviews and observational studies
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were generally classified as moderate risk due to heterogene-
ity and potential confounding factors.

2.7. Quality of Evidence (GRADE) Approach

The overall quality of evidence was assessed using a modi-
fied Grading of Recommendations Assessment, Development
and Evaluation (GRADE) framework, considering study de-
sign, methodological quality, consistency of results, direct-
ness of evidence, precision, and risk of bias. The certainty of
evidence was categorized as high, moderate, or low based on

these domains, rather than study design alone. Systematic re-
views and guidelines were generally considered to provide
higher levels of evidence when supported by consistent and
methodologically robust data, whereas observational studies
were interpreted with consideration of potential limitations,
including confounding and heterogeneity. Overall, the quality
of evidence supporting diagnostic and therapeutic recommen-
dations for febrile seizures was considered moderate to high.

The study selection process is illustrated in Figure 2, which
follows the PRISMA 2020 flow diagram structure.

PRISMA Flow Diagram - Study Selection Process
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Figure 2. PRISMA 2020 Flow Diagram of Study Selection for the Systematic Review on Febrile Seizures in Pediatrics.

Source: Adapted from Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic

reviews. BMJ. 2021; 372: n71. https://doi.org/10.1136/bmj.n71

3. Results

The included studies were predominantly published between
2020 and 2025, reflecting recent advances in the understanding

and management of febrile seizures.

A total of 145 records were identified through database
searching. After removal of duplicates, 110 records were
screened based on title and abstract, of which 40 articles were
selected for full-text assessment. Ultimately, 20 studies met
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the inclusion criteria and were included in the qualitative syn-
thesis. These studies comprised systematic reviews, clinical
guidelines, and observational studies addressing key aspects
of febrile seizures, including epidemiology, pathophysiology,
diagnostic evaluation, management, and prognosis. The ma-
jority of included studies were published within the last five

years.

The characteristics, level of evidence, and risk of bias of the
key representative studies included in the review are summa-
rized in Table 1.

Table 1. Characteristics and methodological quality of key representative studies included in the systematic review.

Author Year Study type Population / setting

Corsello Aet 2024 Sys_tematlc Pediatric population

al. review

;errettl At 2024  Clinical review Pediatric population

;(Ialcm Get 2025 Narrative review  Pediatric population

Marangoni Systematic re- L .

MB et al. 2024 view Pediatric population

HanJy etal. 2023 "ahophysiologi- oo i population

cal review

ila wires R et 2022 Review Pediatric population

Eilbert W et 2022 Clinical review Emgrgency pediatric

al. setting

Offringa M 2017 Cgchrape system- Pediatric population

etal. atic review

Zlyers ATet 2023  Cohort study Pediatric population

Glauser T et 2016 Evidence-based General pediatric sei-

al. guideline zure management

ePta;tIerson L 2023  Review Pediatric population

Sraves RCet 2023  Clinical review Pediatric population

Kwon YS et Mechanistic Experimental and pe-
2023 - S

al. study/review diatric data

2:“;: ichap JJ 2022  Review Pediatric neurology

;(I'X's KL et 2024  Clinical summary  Pediatric population

Level of evidence was categorized qualitatively according

to study design, with systematic reviews and evidence-based
guidelines classified as high-level evidence, and observational
studies, clinical reviews, and narrative reviews classified as mod-
erate-level evidence. Risk of bias was assessed qualitatively
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Kev findinas Level of Risk of
Y g evidence bias
High agreement among international
guidelines; supports conservative High Low
management
Reduction of unnecessary diagnostic test- Moder-
Lo Moderate
ing; optimized management ate
Identifies clinical and genetic risk factors ~ Moderate ZI:der-
Significant n_on-cllnlcal burden, including High Low
parental anxiety and healthcare use
Cytokine-mediated neuronal excitability Moderate Q:I:der-
Viral infections are major triggers Moderate Q:I:der-
Practical risk-based emergency manage- Moderate Moder-
ment ate
Prophylaxis reduces recurrence but is not .
recommended because of adverse effects High Low
Identifies predictors of recurrence, in- Moder-
. P Moderate
cluding age and family history ate
Benzodlazep_lnes are first-line therapy for High Low
prolonged seizures
Clinical features and classification of fe- Moder-
. . Moderate
brile seizures ate
Progn0_5|s generally favorable; low epi- Moderate Moder-
lepsy risk ate
Links febrile seizures with neuronal hy- Moder-
L Moderate
perexcitability ate
Advanc_es in pathophysiology and clinical Moderate Moder-
evaluation ate
Consolidated cll_nlcal approach and man- Moderate Moder-
agement strategies ate

based on methodological rigor, consistency of findings, and po-
tential sources of bias. This table summarizes key representa-
tive studies included in the review. Source: Prepared by the
author based on the studies included in the systematic review
following PRISMA 2020 methodology (references 1-24).
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Definition and Classification

Febrile seizures are defined as seizures occurring in associ-
ation with fever in the absence of central nervous system in-
fection, metabolic disturbances, or a prior history of afebrile
seizures [9, 10]. This definition remains consistent across ma-
jor clinical guidelines and systematic reviews. Febrile seizures
are traditionally classified into simple and complex types, a
distinction that continues to be clinically relevant for diagnos-
tic evaluation, management decisions, and prognostic assess-
ment [11, 12]. Simple febrile seizures are generalized, short in
duration, and non-recurrent within 24 hours, whereas complex
febrile seizures may present with focal features, prolonged du-
ration, or recurrence within the same febrile episode [11, 18].

Epidemiology

The global incidence of febrile seizures remains stable at
approximately 2-5% of children, with peak occurrence be-
tween 12 and 18 months of age [1, 2]. Recurrence is observed
in up to 30-40% of cases, particularly in children with early
onset, family history of febrile seizures, or lower peak temper-
ature at the time of the initial episode [12, 13]. Although the
overall risk of developing epilepsy after febrile seizures is low,
it is higher among children with complex febrile seizures, neu-
rodevelopmental abnormalities, or a family history of epilepsy
[13, 14]. These epidemiological patterns have been consist-
ently reported across both classic cohort studies and contem-
porary analyses [3, 4].

Pathophysiology

The pathophysiology of febrile seizures is multifactorial
and involves the interaction between fever-induced neuronal
excitability, inflammatory pathways, and genetic susceptibil-
ity [5, 6]. Experimental and clinical studies have demonstrated
that proinflammatory cytokines, including interleukin-1p, in-
terleukin-6, and tumor necrosis factor-a, play a central role in
lowering the seizure threshold during febrile illnesses [5, 6].
In addition, neuronal hyperexcitability and altered synaptic
transmission have been implicated as key mechanisms linking
febrile seizures to potential long-term neurological outcomes
[14]. Genetic predisposition also contributes significantly,
particularly through alterations in ion channel function that in-
crease neuronal susceptibility to hyperexcitability [15].
Emerging evidence suggests that systemic factors, including
the interaction between immune responses and neurobiologi-
cal pathways, as well as potential contributions from the gut—
brain axis, may further modulate seizure susceptibility [16,
22].

Diagnostic Evaluation

Current evidence strongly supports a clinically driven diag-
nostic approach. Guidelines consistently recommend that rou-
tine electroencephalography and neuroimaging are not indi-
cated in children with simple febrile seizures [9, 11, 17]. Di-
agnostic testing should be reserved for cases with atypical fea-
tures or when there is clinical suspicion of underlying neuro-
logical pathology. Lumbar puncture is indicated only when
central nervous system infection cannot be excluded based on
clinical evaluation, particularly in younger children or in the
presence of meningeal signs [9]. This approach has contrib-
uted to a reduction in unnecessary investigations and
healthcare resource utilization [7].

Treatment

Most febrile seizures are self-limited and resolve spontane-
ously without the need for pharmacological intervention [7,
20]. However, in cases of prolonged seizures, benzodiaze-
pines remain the first-line treatment, as supported by evi-
dence-based guidelines for convulsive seizures [19]. Agents
such as diazepam, lorazepam, and midazolam are commonly
used depending on availability and clinical setting. Although
antipyretic medications are frequently administered during fe-
brile illnesses, evidence indicates that they do not effectively
prevent seizure recurrence, as they do not modify the underly-
ing pathophysiological mechanisms [2, 18].

Prevention

Continuous or intermittent prophylactic antiepileptic ther-
apy is generally not recommended. Systematic reviews and
guideline-based evidence demonstrate that the potential ad-
verse effects of these medications outweigh their limited ben-
efit in reducing recurrence [10, 21]. As a result, current man-
agement strategies emphasize avoidance of unnecessary phar-
macological interventions and focus instead on parental edu-
cation and appropriate acute management.

Prognosis

The prognosis of febrile seizures is favorable in the vast
majority of cases. More than 95% of children achieve normal
neurodevelopmental outcomes without long-term neurologi-
cal impairment [16, 23]. Although recurrence is relatively
common, it does not typically impact long-term cognitive or
neurological function. The overall risk of epilepsy remains
low, though it is increased in specific high-risk subgroups, in-
cluding those with complex febrile seizures or pre-existing
neurological conditions [13, 24].

Table 2. Clinical Overview of Febrile Seizures in Pediatrics.

Domain Key Aspects

Seizures associated with fever in the absence of CNS infection, metabolic
disturbances, or prior afebrile seizures [9, 10]. Classified as simple (generalized,
<15 min, non-recurrent) and complex (focal, prolonged, or recurrent within 24 h)

Definition and
Classification
[11, 12, 18].

Clinical Implications

Classification guides diagnostic
evaluation, management
decisions, and prognosis.
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Domain Key Aspects Clinical Implications
Incidence 2-5% of children; peak age 12-18 months [1, 2]. Recurrence in 30— T .
. . . e o Identifies high-risk patients and
Epidemiology 40% [12, 13]. Increased epilepsy risk in complex cases and high-risk groups [13, .
14] supports parental counseling.
Multifactorial: fever-induced neuronal excitability, neuroinflammation, and ge- Provides mechanistic basis but
Pathophysiology netic susceptibility [5, 6]. Cytokines (IL-1p, IL-6, TNF-a) lower seizure thresh- currently does not significantly

Diagnostic Eval-
uation

old. Role of neuronal hyperexcitability and ion channel dysfunction [14, 15].
Emerging role of gut—brain axis [16, 22].

Clinical diagnosis. Routine EEG and neuroimaging not indicated in simple cases
[9, 11, 17]. Lumbar puncture only if CNS infection suspected [9].

Most seizures are self-limited [7, 20]. Benzodiazepines (diazepam, lorazepam,

alter clinical management.

Awvoids unnecessary testing and
reduces healthcare utilization.

Focus on acute management;
avoid overtreatment.

Treatment midazolam) for prolonged seizures [19]. Antipyretics do not prevent recurrence
[2, 18].
Prevention Prophylactic antiepileptic therapy not recommended due to unfavorable risk—
benefit profile [10, 21].
Proanosis Favorable in >95% of cases with normal neurodevelopment [16, 23]. Low risk of
g epilepsy, higher in selected high-risk groups [13, 24].
4. Discussion

The findings of this systematic review reinforce the current
paradigm that febrile seizures are predominantly benign and
self-limited events, supporting a conservative and clinically
driven approach to management. Evidence from recent sys-
tematic reviews and guideline-based analyses demonstrates a
high level of consistency across international recommenda-
tions, particularly regarding the limited role of diagnostic test-
ing and pharmacological intervention [1, 2]. These findings
are reflected in several key studies summarized in Table 1,
which consistently support the avoidance of unnecessary neu-
rodiagnostic investigations and emphasize evidence-based
management strategies.

Despite this progress, variability in clinical practice persists,
often driven by clinician concern and parental anxiety rather
than evidence-based indications. The recognition of the non-
clinical burden associated with febrile seizures, including in-
creased healthcare utilization and psychosocial stress, has
been clearly highlighted in recent studies (Table 1), reinforc-
ing the importance of effective communication and parental
education as integral components of management [4, 16].

Advances in the understanding of the pathophysiology of
febrile seizures have provided important mechanistic insights.
Current evidence emphasizes the role of neuroinflammatory
pathways, including cytokine-mediated modulation of neu-
ronal excitability, as well as genetic susceptibility and envi-
ronmental triggers such as viral infections [5, 6]. These mech-
anisms are supported by mechanistic and pathophysiological
studies summarized in Table 1, which link inflammatory me-
diators with seizure susceptibility. However, although these
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Emphasis on parental education
rather than pharmacological pre-
vention.

Supports reassurance and con-
servative management approach.

findings have deepened scientific understanding, they have
not yet translated into significant changes in clinical manage-
ment strategies [14, 15, 22].

From an epidemiological perspective, recurrence remains a
common feature, with well-established risk factors including
younger age at onset, family history, and lower fever thresh-
olds [12, 13]. Cohort and observational studies included in Ta-
ble 1 further support these associations, reinforcing the iden-
tification of high-risk subgroups. While the long-term risk of
epilepsy is slightly increased in specific populations, particu-
larly those with complex febrile seizures or underlying neuro-
logical abnormalities, the overall prognosis remains favorable
[13, 24].

Therapeutic approaches are well defined and consistent
across the literature. Most febrile seizures resolve spontane-
ously, and treatment is generally not required. In cases of pro-
longed seizures, benzodiazepines remain the first-line therapy,
supported by robust evidence-based guidelines [19, 20]. This
is also reflected in guideline-based studies included in Table
1. Conversely, the use of continuous or intermittent prophy-
lactic antiepileptic therapy is not recommended due to the un-
favorable balance between potential benefits and adverse ef-
fects, as demonstrated in high-level evidence studies (Table 1)
[10, 21].

An important implication of these findings is the need to
align clinical practice with evidence-based recommendations.
Although guidelines clearly support a conservative approach,
discrepancies between recommendations and real-world prac-
tice persist. This gap underscores the importance of ongoing
education for healthcare providers and the implementation of
standardized clinical pathways.

Recent literature has also pointed toward emerging areas of
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research, including the role of systemic inflammation, genetic
factors, and broader neurobiological interactions in modulat-
ing seizure susceptibility [22]. These evolving concepts, re-
flected in selected studies summarized in Table 1, highlight
the potential for future advances in risk stratification and per-
sonalized approaches to care.

This systematic review has several strengths, including the
use of a structured methodology based on PRISMA 2020
guidelines and the inclusion of recent, high-quality evidence.
Additionally, it provides a comprehensive integration of clin-
ical and mechanistic aspects of febrile seizures. However,
some limitations should be acknowledged. The included stud-
ies showed heterogeneity in design, definitions, and outcome
measures, which may limit comparability. Furthermore, the
availability of high-quality randomized controlled trials re-
mains limited in certain areas, and publication bias cannot be
excluded.

Importantly, these findings are consistent with previous lit-
erature emphasizing the central role of neuroinflammation and
immune-mediated mechanisms in febrile seizures, although
variability persists in the standardization of clinical ap-
proaches and emerging biomarkers. The present study contrib-
utes by providing an updated and integrative perspective that
combines clinical and pathophysiological evidence within a
unified framework.

5. Conclusion

Febrile seizures are a common and generally benign neuro-
logical condition in childhood, with a well-established clinical
profile and favorable prognosis in the majority of cases. Most
episodes are self-limited and do not require extensive diagnos-
tic evaluation or long-term pharmacological treatment.

Current evidence supports a conservative, evidence-based
approach centered on careful clinical assessment, appropriate
identification of risk factors, and avoidance of unnecessary in-
terventions. Although recurrence is relatively frequent, the
overall risk of long-term neurological complications, includ-
ing epilepsy, remains low.

Advances in the understanding of underlying mechanisms,
including neuroinflammation and genetic susceptibility, have
improved the conceptual framework of febrile seizures, alt-
hough they have not significantly altered current clinical man-
agement.

Effective management should prioritize parental education
and reassurance, given the substantial emotional impact asso-
ciated with these events. In addition, continued efforts are
needed to align clinical practice with established guidelines
and to reduce variability in care.

However, the heterogeneity of available studies highlights
the need for further high-quality research. Future research
should focus on improving risk stratification, integrating
emerging biological insights, and developing more personal-
ized approaches to management.
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