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Introduction: Triptans are the only FDA-approved migraine-specific treatment for pediatric patients, yet comprehensive real-world 
safety data remains limited, particularly regarding rare adverse events and age-specific safety profiles.
Methods and Materials: We conducted a pharmacovigilance analysis using the FDA Adverse Event Reporting System (FAERS) 
database from 2004–2024, focusing on adverse events associated with sumatriptan, rizatriptan, zolmitriptan, and almotriptan in 
patients aged 6–18 years. After systematic deduplication following FDA guidelines, disproportionality analysis was performed 
using reporting odds ratios (ROR) and risk-signal detection ratios (RSDR). Subgroup analyses compared safety signals between 
children (6–11 years) and adolescents (12–18 years) at both Preferred Terms and System Organ Class levels.
Results: Among 19,557 triptan-related cases in FAERS, 375 (1.9%) were pediatric cases, predominantly female (70.7%) and aged 
12–18 years (91.2%). Sumatriptan was most frequently reported (77.3%), followed by rizatriptan (17.9%). Significant safety signals 
included posterior reversible encephalopathy syndrome with sumatriptan (ROR=86.69, 95% CI=26.6–282.54), acute respiratory failure 
with rizatriptan (ROR=98.12, 95% CI=40.17–239.64), and renal infarction with zolmitriptan (ROR=2231.93, 95% 
CI=667.65–7461.24). Age-stratified analysis revealed distinct profiles: younger children (6–11 years) showed higher risks for gastric 
emptying impairment (ROR=331.24) and throat tightness (ROR=77.14), while adolescents (12–18 years) experienced more diverse 
adverse events, notably pharyngeal swelling (ROR=133.81) and chest discomfort (ROR=19.05).
Conclusion: Real-world triptan safety profiles reveal age-specific risks in pediatric populations, emphasizing the need for tailored 
monitoring strategies and age-appropriate safety protocols.
Keywords: triptans, faers, migraine, pediatric, pharmacovigilance, adverse events

Introduction
Migraine is a widespread issue that poses a significant burden on people across various age ranges and populations.1 In 
childhood, migraine is the most frequent primary headache, with its prevalence increasing with age and mainly changing 
in connection with puberty, occurring between 8–14 years for girls and 9–15 years for boys.2,3 Triptans are considered 
the standard of care for acute migraine treatment, with 5-Hydroxytryptamine 1 (5-HT1) receptor agonists remaining 
a mainstream of migraine therapy and research.4 Triptans are a crucial tool in the acute treatment of pediatric migraine 
headaches, as they are the only FDA-approved migraine-specific treatment available for children and adolescents.5–9

The safety profile of triptans in pediatric populations has been well established through systematic reviews and meta- 
analyses, consistently demonstrating that triptans are generally well-tolerated in children and adolescents, with mild and 
transient adverse events such as fatigue, dizziness, debility, dry mouth, nausea/vomiting, and taste disturbance or nasal 
symptoms.10–12 These side effects are self-limiting and rarely lead to treatment discontinuation, with no significant 
differences observed between age groups or formulations. Importantly, no serious adverse events have been reported in 
pediatric trials, and while triptans have vasoconstrictive properties via 5-HT1B receptors, cardiovascular risks have not 
been a significant concern in this population, though caution is advised for those with cardiovascular risk factors.13,14

Journal of Pain Research 2025:18 3185–3205                                                                3185
© 2025 Chen et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Pain Research                                                                   

Open Access Full Text Article

Received: 6 March 2025
Accepted: 12 June 2025
Published: 27 June 2025

Jo
ur

na
l o

f P
ai

n 
R

es
ea

rc
h 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


However, despite the established safety profile of triptans in pediatric migraine treatment, several critical knowledge 
gaps remain. Unlike adults, children and adolescents have different pharmacokinetic and pharmacodynamic profiles, 
which may influence drug efficacy and safety. While systematic reviews and meta-analyses have provided valuable 
insights into common adverse events, they are limited in detecting rare but potentially serious adverse reactions due to 
their inherent methodological constraints and relatively small sample sizes.10,11 Additionally, there is insufficient 
evidence comparing safety profiles across different age groups (6–11 versus 12–18 years) and among various triptan 
formulations in pediatric populations.12 Furthermore, the real-world safety surveillance data for pediatric triptan use 
remains inadequate, particularly regarding the detection and assessment of rare adverse events.13 Clinical trial data on 
triptan use in the pediatric population remain limited, resulting in uncertainties about optimal dosing and monitoring. 
This gap raises concerns about potential adverse events, some of which may be rare but clinically significant in this 
vulnerable group. Therefore, predicting rare adverse events in pediatric patients treated with triptans is critically 
important. Early identification of these events can guide clinicians to balance the benefits of migraine relief with safety 
considerations, ultimately improving treatment outcomes and reducing risk. Understanding these risks is essential to 
optimizing pediatric migraine care and supports the rationale for our study focusing on safety surveillance in this 
population. The FDA Adverse Event Reporting System (FAERS) database, with its large-scale post-marketing surveil-
lance data, offers a unique opportunity to address these knowledge gaps through comprehensive pharmacovigilance 
signal detection analysis, enabling the identification of potential safety signals across different age groups and triptan 
formulations, while also capturing rare adverse events that may not be detected in traditional clinical trials.15,16

Therefore, this study aimed to conduct a comprehensive pharmacovigilance analysis using the FAERS database to 
address these knowledge gaps. We focused on four commonly prescribed triptans (sumatriptan, rizatriptan, zolmitriptan, 
and almotriptan) in pediatric populations aged 6–18 years. Through disproportionality analysis of adverse event reports, 
we sought to: (1) evaluate the safety signals of triptans in pediatric populations; (2) compare safety profiles between 
different age subgroups (6–11 versus 12–18 years); and (3) identify potential rare but serious adverse events. This large- 
scale pharmacovigilance study represents the first systematic effort to leverage real-world post-marketing surveillance 
data for comprehensive safety signal detection in pediatric triptan use, providing valuable insights for clinical decision- 
making and risk management in pediatric migraine treatment.

Methods and Materials
Study Design and Data Source
We performed a pharmacovigilance analysis of adverse events linked to four triptans (Sumatriptan, Rizatriptan, 
Zolmitriptan, and Almotriptan) that have been used in children aged 6 to 12, utilizing the FAERS database. FAERS, 
a vital public database managed by the FDA, is used for collecting reports on adverse events and medication errors linked 
to approved medications.16 The study made use of OpenVigil 2.1 software to extract adverse event report data for four 
triptans from the FAERS database, ranging from the first quarter of 2004 to the third quarter of 2024. This study is 
a secondary analysis of publicly available, anonymized data from the FAERS. Ethical review and approval were not 
required for the study on human participants in accordance with the local legislation and institutional requirements.

Data Extraction and Descriptive Analysis
The FAERS database captures data through spontaneous reporting, which inherently carries the risk of duplicate entries 
or withdrawn reports.15 To address these limitations, the FDA has issued an official guidance document detailing 
deduplication protocols and criteria for identifying reports to be excluded. In alignment with these directives, this 
study rigorously adhered to the FDA’s recommendations for data refinement, as outlined on its official website. The 
refinement process involved the systematic removal of duplicate entries using an FDA-endorsed methodology. 
Specifically, the fields Primary ID(PRIMARYID), Case ID(CASEID), and FDA Date(FDA_DT) were extracted from 
the Demographics(DEMO) table, and the data were organized hierarchically by CASEID, FDA_DT, and PRIMARYID. 
Where multiple reports shared the same CASEID, the entry with the most recent FDA_DT value was retained. Similarly, 
in cases where both CASEID and FDA_DT were identical, the report with the highest PRIMARYID value was preserved. 
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Furthermore, beginning in the first quarter of 2004, each quarterly data set included an appended list of reports flagged 
for deletion. After deduplication, the reports were removed based on the CASEID listings in the deletion report log. The 
deduplication and data refinement were carried out using FDA-approved methods.17

Statistical Analysis
Disproportionality analysis was used in data mining to assess the link between triptans and specific adverse events in the 
PT category. To identify signals indicating a possible increased risk of drug-associated adverse events, the reporting odds 
ratio (ROR) from the 2×2 crosstab (Supplementary Table 1) was employed. The risk-signal detection ratio (RSR) is 
calculated as the proportion of a risk signal to all PT reports for each drug. Supplementary Table 2 illustrates the 
calculation of ROR and the criteria for a significant signal. A potential risk signal was deemed significant if it had at least 
three reported cases, a ROR of 2 or more, a lower 95% confidence interval limit of at least 1, and a Chi-square test value 
of 4 or higher.18

Subgroup Analysis
Risk signal results for patients in each age group will be assessed according to the SOC level in the subgroup analysis. 
Subsequently, the results for each age group were organized by the number of cases, and the top 10 adverse events for 
triptans were compared across age groups. We evaluated these four triptans in two subgroups, ages 6–11 and ages 12–18, 
based on the pediatric age ranges indicated in FDA drug labels.

Results
Characteristics of the Population Data for Triptans
The details of patients and adverse events can be found in Table 1. In the FAERS database, a total of 19,557 cases 
involving triptan use were reported, of which 375 (1.9%) were pediatric cases. Among these pediatric cases, the majority 

Table 1 Clinical Characteristics of Pediatric Patients Using 
Triptans

Characteristics Case Number Case Proportion (%)

All cases 19,557

Pediatric cases 375

Gender

Male 102 27.2

Female 265 70.7

Unknown 8 2.1

Age

6–11 33 8.8

12–18 342 91.2

Reporter country (Top 5)

United States 154 41.1

United Kingdom 131 34.9

Japan 11 2.9

(Continued)
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were female (265 cases, 70.7%), while males accounted for 102 cases (27.2%), and gender was unknown in 8 cases 
(2.1%). The age distribution showed that most pediatric patients were aged 12–18 years (342 cases, 91.2%), with 
a smaller proportion aged 6–11 years (33 cases, 8.8%). The United States reported the most pediatric cases with 154 
(41.1%), followed by the United Kingdom with 131 cases (34.9%), Japan with 11 cases (2.9%), and both Germany and 
the Netherlands with 10 cases each (2.7%). Regarding the specific triptans used, sumatriptan was the most frequently 
reported drug (290 cases, 77.3%), followed by rizatriptan (67 cases, 17.9%), zolmitriptan (15 cases, 4.0%), and 
almotriptan (3 cases, 0.8%). Clinical outcomes revealed that 83 pediatric cases (22.1%) resulted in hospitalization, 
while 14 cases (3.7%) were classified as life-threatening. Disability was reported in 18 cases (4.8%), and there were 2 
deaths (0.5%).

Disproportionality Analysis Characteristics for Triptans
We identified AE signals for four triptans in pediatric patients. Figure 1 highlights the distribution of adverse event cases 
across System Organ Class (SOC) for pediatric patients using triptans, with the majority of cases reported in the 12–18 
years age group compared to the 6–11 years group. The most frequently affected SOCs were General Disorders and 
Administration Site Conditions (274 cases), Nervous System Disorders (201 cases), and Respiratory, Thoracic, and 
Mediastinal Disorders (116 cases), with the older age group consistently contributing the majority of cases in each 
category.

The distribution of Preferred Terms (PTs) linked to triptans across SOCs showed notable differences between the 
general and pediatric populations (Supplementary Table 3). In the general population, the most frequently reported SOCs 
were General Disorders and Administration Site Conditions (83.48%, 15,523 cases), Nervous System Disorders (79.04%, 
5,031 cases), and Product Issues (98.49%, 8,196 cases). In the pediatric population, the leading SOCs were General 
Disorders and Administration Site Conditions (74.45%, 204 cases), Nervous System Disorders (73.13%, 147 cases), and 
Respiratory, Thoracic, and Mediastinal Disorders (86.21%, 100 cases).

Several SOCs showed substantial differences between groups. Respiratory, Thoracic, and Mediastinal Disorders were 
more prevalent in children (86.21%) than in the general population (33.57%). Similarly, Musculoskeletal and Connective 
Tissue Disorders occurred in 80.95% of pediatric cases compared to 38.78% in adults. Conversely, Product Issues 

Table 1 (Continued). 

Characteristics Case Number Case Proportion (%)

Germany 10 2.7

Netherlands 10 2.7

Drugs

Sumatriptan 290 77.3

Rizatriptan 67 17.9

Zolmitriptan 15 4.0

Almotriptan 3 0.8

Outcomes

Hospitalization 83 22.1

Death 2 0.5

Life-Threatening 14 3.7

Disability 18 4.8
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dominated in the general population (98.49%) but were less frequent in pediatric cases (60%). Other notable findings 
include Metabolism and Nutrition Disorders, comprising 83.33% of pediatric cases but only 2% in adults. Immune 
System Disorders were also less prevalent in children (57.14%) than in the general population (91.28%).

Figure 2 compares the Risk-Signal Detection Ratios (RSDRs) of four triptans between the general and pediatric 
populations. In the pediatric population, sumatriptan exhibited the highest RSDR at 28.09%, while rizatriptan had the 
highest RSDR in the general population at 17.99%. In contrast, Almotriptan had the lowest RSDR in both groups, with 
11.65% in the general population and 11.11% in the pediatric group.

Supplementary Table 4 presents the disproportionality analysis of adverse events (Risk PTs) associated with four 
triptans in the general and pediatric populations. Sumatriptan showed the highest proportion of Risk PTs in both 
populations, with 20.06% in the general population and a significantly higher 39.05% in the pediatric population (p < 
0.01), indicating a statistically significant difference. While rizatriptan, zolmitriptan and almotriptan showed comparable 
proportions of Risk PTs between the two populations, with no statistically significant differences.

Risk Signal Distribution in Pediatric Patients
System Organ Class-Specific Safety Signals
Pharmacovigilance analysis identified statistically significant safety signals and negative signals across various system 
organ classes (SOCs)(Table 2). In nervous system disorders, posterior reversible encephalopathy syndrome (PRES) was 
a significant positive signal associated with sumatriptan, with 3 cases reported (ROR=86.69, 95% CI=26.6–282.54), 
while somnolence also exhibited a positive signal with sumatriptan, based on 8 cases (ROR=3.13, 95% CI=1.96–4.99). 
Conversely, medication overuse headache was identified as a negative signal due to insufficient case numbers (N=1, 
ROR=3936.38, 95% CI=500.54–30,956.77). For respiratory disorders, acute respiratory failure linked to rizatriptan 

Figure 1 Case numbers identified in risk-preferred terms (PTs) at the system organ class (SOC) level. The pediatric population, consisting of records for ages 6–18 from the 
FAERS database, includes subgroup analysis that separates it into younger (6–11 years) and older (12–18 years) groups.
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showed a strong positive signal, with 5 cases reported (ROR=98.12, 95% CI=40.17–239.64), and pharyngeal swelling 
was a notable positive signal for almotriptan, with 8 cases reported (ROR=197.85, 95% CI=121.03–323.44). In contrast, 
dyspnoea with zolmitriptan represented a negative signal (N=3, ROR=1.84, 95% CI=0.46–7.39).

For renal and urinary disorders, renal infarction associated with zolmitriptan was a strong positive signal, with 3 cases 
reported (ROR=2231.93, 95% CI=667.65–7461.24), and prerenal failure linked to almotriptan was another strong signal, 
with 2 cases (ROR=5160.68, 95% CI=1132.64–23,513.76). Conversely, acute kidney injury with sumatriptan was 
a negative signal, with 3 cases reported (ROR=1.41, 95% CI=0.45–4.39). For psychiatric disorders, positive signals 
included visual hallucinations with zolmitriptan, based on 1 case (ROR=40.11, 95% CI=5.49–292.79), and euphoric 
mood with rizatriptan, also with 1 case (ROR=127.16, 95% CI=17.38–930.17).

Drug-Specific Risk Profiles
Distinct safety profiles were observed for each triptan based on this pharmacovigilance analysis(Table 2). For suma-
triptan, a strong positive signal was identified for posterior reversible encephalopathy syndrome (PRES) with 3 cases 
reported (ROR=86.69, 95% CI=26.6–282.54) and somnolence with 8 cases (ROR=3.13, 95% CI=1.96–4.99). However, 
a negative signal was noted for thrombocytopenia with 3 cases (ROR=1.43, 95% CI=0.46–4.45). Rizatriptan showed 
a strong positive signal for acute respiratory failure, based on 5 cases (ROR=98.12, 95% CI=40.17–239.64), and for 
hyperacusis, with 3 cases (ROR=35.48, 95% CI=11.29–111.49). A negative signal was identified for tachycardia with 3 
cases (ROR=1.07, 95% CI=0.34–3.32). Zolmitriptan was associated with significant positive signals for renal infarction, 
with 3 cases (ROR=2231.93, 95% CI=667.65–7461.24), and dysarthria, with 9 cases (ROR=37.62, 95% 
CI=16.67–84.93), but headache was a negative signal with 8 cases (ROR=0.83, 95% CI=0.41–1.66). Lastly, almotriptan 
demonstrated strong positive signals for prerenal failure, based on 2 cases (ROR=5160.68, 95% CI=1132.64–23,513.76), 
and pharyngeal swelling, with 8 cases (ROR=197.85, 95% CI=121.03–323.44), while vomiting, with 2 cases, was 
identified as a negative signal (ROR=12.64, 95% CI=2.85–56.02).

Figure 2 Risk-signal detection ratio for each Triptans. The outcome is the ratio of the number of risk signals for each kind of Triptans to the total number of signals 
recorded. The general population comprises all records from the FAERS database.
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Table 2 The ROR of the AE Reports in Pediatrics

SOC PT Triptans Sumatriptan Rizatriptan Zolmitriptan Almotriptan

N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%)

Blood And 

Lymphatic System 

Disorders

Thrombocytopenia 3 1.43 (0.46–4.45)× 3 1.85 (0.59–5.74)×

Cardiac Disorders Palpitations 3 2.41 (0.77–7.49)× 3 3.11 (1–9.66)

Tachycardia 3 0.83 (0.27–2.58)× 3 1.07 (0.34–3.32)×

Ear And Labyrinth 

Disorders

Hyperacusis 3 27.51 (8.76–86.41) 3 35.48 (11.29–111.49)

Vertigo 1 1.46 (0.2–10.36)× 1 1.88 (0.26–13.35)×

Eye Disorders Blepharospasm 1 9.39 (1.31–67.08)×

Blindness 

Unilateral

1 54.17 (7.54–389.1)×

Idiopathic Orbital 

Inflammation

1 225.83 (27.17–1877.35)× 1 291.09 (35.01–2420.47)×

Mydriasis 1 0.82 (0.11–5.81)× 1 1.05 (0.15–7.49)×

Papilloedema 1 1.98 (0.28–14.11)× 1 2.56 (0.36–18.19)×

Photophobia 1 12.46 (1.74–89)×

Retinal 

Detachment

1 13.28 (1.85–95.29)× 1 17.12 (2.39–122.86)×

Retinal 

Haemorrhage

1 65.28 (9.07–469.58)×

Vision Blurred 2 1.17 (0.29–4.69)× 1 3.3 (0.46–23.54)×

Retinal 

Detachment

1 13.28 (1.85–95.29)× 1 17.12 (2.39–122.86)×

Retinal 

Haemorrhage

1 65.28 (9.07–469.58)×

Vision Blurred 2 1.17 (0.29–4.69)× 1 3.3 (0.46–23.54)×

(Continued)
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Table 2 (Continued). 

SOC PT Triptans Sumatriptan Rizatriptan Zolmitriptan Almotriptan

N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%)

Gastrointestinal 

Disorders

Abdominal Pain 2 24.93 (5.63–110.51)×

Abdominal Pain 

Upper

1 1.22 (0.17–8.7)×

Dysphagia 6 4.33 (1.94–9.66) 3 3–12.24 (3.91–38.32)

Mouth Swelling 4 64.9 (23.87–176.46)

Nausea 22 2.03 (1.33–3.09) 12 1.41 (0.8–2.5)× 9 4.77 (2.44–9.31) 1 2.86 (0.39–20.83)×

Oral Discomfort 5 43.03 (17.63–105) 5 55.52 (22.74–135.56)

Paraesthesia Oral 5 26.76 (11.02–64.98) 5 34.53 (14.21–83.89)

Salivary 

Hypersecretion

1 18.27 (2.55–130.63)×

Vomiting 21 1.54 (1–2.38) 12 1.13 (0.64–2)× 5 2.07 (0.85–5.04)× 2 4.69 (1.13–19.52)× 2 12.64 (2.85–56.02)×

General Disorders 

And Administration 

Site Conditions

Application Site 

Erythema

24 30.48 (20.26–45.88) 24 39.53 (26.23–59.56)

Application Site 

Pain

14 27.8 (16.32–47.34) 14 35.95 (21.09–61.28)

Chest Discomfort 26 20.93 (14.15–30.97) 24 24.98 (16.61–37.58) 2 8.8 (2.18–35.45)×

Drug Ineffective 36 1.51 (1.08–2.11) 27 1.46 (0.99–2.14)× 7 1.65 (0.78–3.51)× 2 2.65 (0.64–11)×

Drug Interaction 1 1.56 (0.22–11.13)×

Feeling Abnormal 1 2.26 (0.32–16.16)×

Malaise 1 6.67 (0.91–48.66)×

Oedema 

Peripheral

1 32.47 (4.45–237)×

Swelling 1 5.88 (0.82–42.01)×

Swelling Face 16 7.26 (4.43–11.9) 15 8.79 (5.27–14.67)
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Hepatobiliary 

Disorders

Cholestasis 1 2.4 (0.34–17.06)× 1 13.51 (1.89–96.57)×

Drug-Induced 

Liver Injury

1 1.59 (0.22–11.29)× 1 8.95 (1.25–63.92)×

Hepatitis Acute 1 8.8 (1.23–62.91)× 1 49.59 (6.91–356.04)×

Hepatitis Toxic 2 29.16 (7.18–118.49)× 2 165.07 (40.4–674.46)×

Hepatocellular 

Injury

1 2.02 (0.28–14.36)× 1 11.38 (1.59–81.29)×

Immune System 

Disorders

Anaphylactic 

Reaction

4 1.97 (0.74–5.27)× 3 1.91 (0.61–5.93)× 1 2.77 (0.39–19.79)×

Anaphylactic 

Shock

2 3.23 (0.81–12.97)× 2 4.17 (1.04–16.73)

Anaphylactoid 

Reaction

1 6.1 (0.86–43.55)× 1 7.87 (1.1–56.15)×

Drug 

Hypersensitivity

1 0.68 (0.1–4.86)×

Hypersensitivity 12 2.85 (1.61–5.04) 12 3.69 (2.08–6.52)

Infections And 

Infestations

Appendicitis 1 2.61 (0.37–18.62)× 1 3.37 (0.47–24)×

Laryngitis 1 20.84 (2.89–150.35)× 1 26.87 (3.72–193.85)×

(Continued)
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Table 2 (Continued). 

SOC PT Triptans Sumatriptan Rizatriptan Zolmitriptan Almotriptan

N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%)

Injury, Poisoning And 

Procedural 

Complications

Intentional 

Overdose

11 1.85 (1.02–3.35) 6 1.29 (0.58–2.89)× 5 4.78 (1.97–11.62)

Intentional 

Product Misuse

6 3.55 (1.59–7.93) 3 59.13 (18.15–192.67) 3 167.55 (47.25–594.14)

Off Label Use 20 0.71 (0.45–1.1)× 15 0.68 (0.41–1.14)× 4 0.8 (0.3–2.14)× 1 1.1 (0.15–8.02)×

Overdose 4 2.58 (0.96–6.94)×

Prescribed 

Overdose

2 13.02 (3.23–52.49)×

Product Use In 

Unapproved 

Indication

1 9.79 (1.29–74.46)×

Product Use Issue 13 1.47 (0.85–2.54)× 11 1.61 (0.89–2.91)× 2 19.61 (4.43–86.93)×

Toxicity To Various 

Agents

13 2.21 (1.28–3.82) 6 1.31 (0.58–2.92)× 5 4.83 (1.99–11.73) 2 10.92 (2.63–45.41)×

Wrong Technique 

In Product Usage 

Process

3 1.56 (0.5–4.84)×

Investigations Analgesic Drug 

Level Increased

1 6.79 (0.95–48.48)×

Blood Creatine 

Phosphokinase 

Increased

2 2.67 (0.66–10.68)× 2 15.09 (3.74–60.82)

Blood Pressure 

Increased

4 4.12 (1.54–11) 2 2.65 (0.66–10.6)× 2 11.61 (2.88–46.8)

Heart Rate 

Decreased

1 3.41 (0.48–24.28)×

Heart Rate 

Increased

2 1.02 (0.25–4.07)× 1 2.86 (0.4–20.43)×

Oxygen Saturation 

Decreased

3 2.61 (0.84–8.11)× 3 3.37 (1.08–10.47)

Weight Decreased 2 0.56 (0.14–2.22)× 1 0.36 (0.05–2.54)× 1 1.56 (0.22–11.16)×
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Metabolism And 

Nutrition Disorders

Polydipsia 5 39.52 (16.21–96.35) 5 51 (20.91–124.39)

Underweight 1 10.34 (1.44–74.04)× 1 13.33 (1.86–95.46)×

Musculoskeletal And 

Connective Tissue 

Disorders

Limb Discomfort 13 67.17 (38.37–117.57) 13 86.85 (49.57–152.15)

Muscle Tightness 10 48.94 (25.98–92.22) 9 56.64 (29.07–110.37) 1 26.52 (3.7–189.81)×

Musculoskeletal 

Discomfort

1 50.92 (7.09–365.6)×

Musculoskeletal 

Stiffness

8 10.05 (5–20.19) 8 12.97 (6.45–26.09)

Myalgia 1 3.79 (0.53–27.05)×

Neck Pain 9 17.36 (8.97–33.6) 3 32.44 (10.35–101.69) 1 59.92 (8.2–437.64)×

Pain In Jaw 13 56.68 (32.45–99.02) 12 67.36 (37.7–120.35) 1 23.42 (3.27–167.61)×

Trismus 8 53.95 (26.62–109.37)

Nervous System 

Disorders

Cerebrovascular 

Accident

1 68.01 (9.31–496.81)×

Dizziness 20 3.43 (2.2–5.34) 19 4.21 (2.67–6.64)

Dysarthria 15 16.6 (9.94–27.7) 9 12.73 (6.59–24.61) 6 37.62 (16.67–84.93)

Headache 17 11.38 (0.85–2.22)× 8 0.83 (0.41–1.66)× 7 3.24 (1.53–6.89) 1 6.48 (0.85–49.31)×

Hypoaesthesia 1 23.54 (3.23–171.76)×

Medication 

Overuse Headache

1 3936.38 (500.54–30,956.77)×

Migraine 24 19.42 (12.93–29.18) 16 16.56 (10.08–27.21) 8 36.7 (18.07–74.54)

Paraesthesia 10 10–7.21 (3.86–13.47) 1 17.46 (2.39–127.4)×

Posterior 

Reversible 

Encephalopathy 

Syndrome

3 86.69 (26.6–282.54)

Somnolence 18 3.13 (1.96–4.99) 11 11.17 (6.08–20.51) 1 5.41 (0.74–39.45)×

Tremor 7 13.33 (6.27–28.34)

(Continued)
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Table 2 (Continued). 

SOC PT Triptans Sumatriptan Rizatriptan Zolmitriptan Almotriptan

N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%)

Product Issues Device Leakage 3 0.96 (0.31–2.98)× 3 1.24 (0.4–3.84)×

Device 

Malfunction

3 2.22 (0.71–6.9)× 3 2.86 (0.92–8.91)×

Product Physical 

Issue

11 38.06 (20.85–69.48) 11 49.18 (26.92–89.87)

Product Quality 

Issue

16 3.56 (2.17–5.84) 16 4.61 (2.81–7.57)

Product 

Substitution Issue

4 2.41 (0.9–6.44)× 4 3.11 (1.16–8.31)

Product Taste 

Abnormal

1 24.24 (3.39–173.48)×

Psychiatric 

Disorders

Agitation 8 2.37 (1.18–4.76) 7 11.99 (5.64–25.5)

Anxiety 6 1.04 (0.46–2.31)× 6 1.34 (0.6–2.99)×

Confusional State 14 6.88 (4.05–11.66) 6 3.77 (1.69–8.41) 7 19.69 (9.26–41.89) 1 15.29 (2.09–111.53)×

Disorientation 1 7.37 (1.03–52.66)× 1 41.39 (5.67–302.14)×

Drug Abuse 3 6.13 (1.96–19.18) 1 29.18 (3.84–221.97)×

Euphoric Mood 1 127.16 (17.38–930.17)×

Hallucination 3 1.79 (0.58–5.56)×

Hallucination, 

Visual

1 40.11 (5.49–292.79)×

Panic Attack 3 4.64 (1.49–14.45)

Sleep Disorder 1 22.18 (3.04–161.87)×

Sopor 8 19.9 (9.88–40.08) 5 70.69 (28.99–172.38)

Suicide Attempt 6 1.27 (0.57–2.84)× 6 1.64 (0.74–3.67)×
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Renal And Urinary 

Disorders

Acute Kidney 

Injury

3 1.41 (0.45–4.39)× 3 47.24 (14.5–153.89)

Choluria 1 135.5 (17.33–1059.38)× 1 763.81 (97.32–5994.53)×

Prerenal Failure 2 58.96 (14.3–243.19)× 2 5160.68 (1132.64–23,513.76)×

Renal Impairment 1 1.03 (0.14–7.3)× 1 32.47 (4.45–237)×

Renal Infarct 3 66.75 (20.91–213.06) 3 2231.93 (667.65–7461.24)

Respiratory, 

Thoracic And 

Mediastinal 

Disorders

Acute Respiratory 

Failure

8 27.68 (13.71–55.86) 5 98.12 (40.17–239.64)

Dyspnoea 37 6.22 (4.48–8.64) 35 7.64 (5.44–10.71) 2 1.84 (0.46–7.39)×

Oropharyngeal 

Pain

7 3.7 (1.76–7.78) 7 4.77 (2.27–10.05)

Pharyngeal 

Oedema

5 24.09 (9.94–58.38)

Pharyngeal 

Swelling

18 152.82 (93.58–249.57) 18 197.85 (121.03–323.44)

Respiration 

Abnormal

6 281.36 (123.14–642.86)

Sinus Pain 1 636.51 (82.38–4918.12)×

Stridor 1 46.01 (6.41–330.15)×

Throat Tightness 16 28.41 (17.26–46.76) 15 34.38 (20.53–57.55)

Skin And 

Subcutaneous Tissue 

Disorders

Angioedema 1 4.79 (0.67–34.17)×

Erythema 7 0.52 (0.25–1.09)× 6 0.57 (0.26–1.28)× 1 0.42 (0.06–2.96)×

Hyperhidrosis 5 3.04 (1.26–7.32) 5 3.92 (1.63–9.45)

Pruritus 8 1.08 (0.54–2.16)× 8 1.39 (0.69–2.79)×

Rash Macular 4 2.15 (0.8–5.73)× 4 2.77 (1.04–7.4)

Rash Maculo- 

Papular

1 43.8 (6–319.78)×

Rash Pruritic 5 5.53 (2.29–13.33) 5 7.13 (2.96–17.21)

Skin 

Discolouration

1 3.99 (0.56–28.45)×

(Continued)
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Table 2 (Continued). 

SOC PT Triptans Sumatriptan Rizatriptan Zolmitriptan Almotriptan

N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%) N ROR (95%)

Social 

Circumstances

Breast Feeding 1 225.83 (27.17–1877.35)× 1 1273.02 (152.57–10,621.91)×

Vascular Disorders Flushing 3 2.39 (0.77–7.43)× 3 3.08 (0.99–9.58)×

Hot Flush 3 8.17 (2.62–25.47) 1 15.27 (2.14–109.16)×

Hypotension 3 0.72 (0.23–2.23)× 2 0.62 (0.15–2.47)× 1 7.57 (1.04–55.22)×

Neurogenic Shock 5 169.97 (66.96–431.44) 5 219.31 (86.35–556.99)

Pallor 2 1.77 (0.44–7.08)×

Peripheral 

Coldness

3 10.03 (3.22–31.27) 3 12.93 (4.15–40.34)

Vasospasm 1 1478.01 (196.05–11,142.75)×

Abbreviations: SOC, system organ class; PT, preferred term; ROR, reporting odds ratio; CI, confidence interval; To obtain robust results and reduce the false positive signals, signal values were only calculated for complications with at 
least 3 records. A signal was defined as both χ2>4 and lower 95% CI > 1. Negative signals were highlighted in white with ×.
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Age-Stratified Subgroup Analysis
The age-stratified subgroup analysis revealed distinct adverse event profiles between the younger age group (6–11 years) 
and the older age group (12–18 years) for triptan use(Table 3). In the younger group (n=33), dyspnoea was the most 
frequently reported adverse event, with 4 cases (12.12%) and a significant ROR of 11.06 (95% CI: 4.03–30.33). Other 
notable signals included nausea (3 cases, 9.09%, ROR=5.95, 95% CI: 1.87–18.9), arthralgia (3 cases, 9.09%, ROR=14, 
95% CI: 4.4–44.53), and impaired gastric emptying, which showed an exceptionally high ROR of 331.24 (95% CI: 
78.62–1395.66) based on 2 cases (6.06%). Additionally, throat tightness (2 cases, 6.06%, ROR=77.14, 95% CI: 
18.78–316.94) and chest pain (2 cases, 6.06%, ROR=13.92, 95% CI: 3.41–56.81) were significant signals, while vomit-
ing (2 cases, 6.06%, ROR=1.98, 95% CI: 0.49–8.08) and headache (2 cases, 6.06%, ROR=2.56, 95% CI: 0.63–10.43) 
were less prominent. In contrast, the older group (n=342) exhibited a broader range of adverse events, with dys-
pnoea remaining a significant signal (33 cases, 9.65%, ROR=5.84, 95% CI: 4.13–8.27). Other frequently reported events 
included chest discomfort (25 cases, 7.31%, ROR=19.05, 95% CI: 12.77–28.43), application site erythema (24 cases, 
7.02%, ROR=67.77, 95% CI: 44.64–102.91), and migraine (24 cases, 7.02%, ROR=18.2, 95% CI: 12.1–27.38). 
Additionally, pharyngeal swelling showed an extremely high ROR of 133.81 (95% CI: 81.54–219.58) with 18 cases 
(5.26%), while vomiting (19 cases, 5.56%, ROR=1.61, 95% CI: 1.03–2.54) and nausea (19 cases, 5.56%, ROR=1.67, 
95% CI: 1.06–2.63) were less pronounced. These findings highlight age-related differences in adverse event profiles, with 
younger children showing higher risks for rare but severe events such as impaired gastric emptying and throat tightness, 
while older adolescents experienced a wider variety of adverse events, including pharyngeal swelling and chest 
discomfort.

Discussion
Our pharmacovigilance analysis using FAERS data revealed significant discrepancies between clinical trial findings and 
real-world safety profiles of triptans in pediatric populations. Previous clinical trials and systematic reviews have 
consistently characterized triptans as well-tolerated medications with primarily mild adverse events.13 For instance, 
a randomized, double-blind trial of sumatriptan nasal spray reported mainly mild adverse events such as taste disturbance 
(26%) and nausea (9%).6 Similarly, clinical trials of rizatriptan and zolmitriptan demonstrated generally favorable safety 
profiles with predominantly mild and self-limiting adverse events.7,9However, our real-world data analysis uncovered 
several previously unreported serious adverse events that warrant attention. Most notably, we identified significant safety 
signals for severe neurological complications such as PRES associated with sumatriptan. We also found concerning 
signals for organ-specific adverse events, including renal infarction with zolmitriptan, acute respiratory failure with 
rizatriptan, and prerenal failure with almotriptan.10,11 These serious adverse events were not detected in previous clinical 
trials, highlighting the limitations of pre-marketing safety assessments.10,11

The disparity between clinical trial data and our real-world findings can be attributed to several factors. First, clinical 
trials typically employ strict inclusion/exclusion criteria and relatively small sample sizes, which may limit their ability to 
detect rare adverse events.13 Second, the controlled environment of clinical trials does not fully capture the complexities 
of real-world clinical practice, where factors such as comorbidities, concomitant medications, and varying adherence 
patterns can significantly influence safety outcomes.14 Third, the short duration and limited sample size of clinical trials 
make it challenging to identify rare but serious adverse events that may only become apparent with widespread use.12

Previous studies on triptan safety in pediatric populations have primarily focused on overall safety profiles without 
detailed age-stratified analyses.10,11 While some clinical trials have included both children and adolescents, the age- 
specific safety differences have not been systematically evaluated.6,7 A recent systematic review highlighted the need for 
age-specific safety assessments but was limited by the small sample sizes and restricted age ranges in available clinical 
trials.10

Our analysis of the FAERS database revealed a range of commonly reported side effects associated with triptan use in 
the pediatric population, as detailed in Table 3. These frequently reported events include neurological symptoms such as 
dizziness, fatigue, somnolence, and paresthesia, along with gastrointestinal complaints like nausea and vomiting. 
Although these adverse events are generally transient and non-life-threatening, they may affect patient comfort and 
treatment adherence. These findings correspond well with pediatric clinical trial data, where similar side effects have 
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been consistently documented and are generally well tolerated.6,19 Recognizing and counseling patients and caregivers 
about these side effects is critical for managing expectations and supporting adherence to therapy. Therefore, 
a comprehensive safety assessment that encompasses both common and rare adverse events offers a more complete 
understanding of triptan tolerability in pediatric migraine treatment, ultimately facilitating informed clinical decision- 
making and optimizing therapeutic outcomes.

In our study, there were two reported deaths associated with triptan use in the pediatric population. While such fatal 
outcomes are deeply concerning, currently there is a lack of published evidence, particularly in children and adolescents, 
describing deaths directly attributable to triptan use. Most safety data on serious outcomes including death have been 
derived from adult populations. For instance, a large population-based cohort study in adults by Ghanshani et al found no 
significant association between triptan exposure and increased risk of acute myocardial infarction, heart failure, or all- 
cause death.20 This study, which included over 130,000 triptan users with a mean follow-up of nearly six years, provides 
reassuring evidence regarding the cardiovascular and overall safety of triptans in migraine treatment. The adjusted hazard 
ratio for all-cause mortality was 1.00 (95% CI 0.93–1.08), indicating that triptans do not elevate mortality risk in adults. 

Table 3 Subgroup Analysis of the Top 10 Specific Risk Signals in the Younger 
Age Group (6–11 Years) and Older Age Group (12–18 Years) for Triptans

PT ROR 95% CI Case Reports(%)

6–11 (n=33)

Dyspnoea 11.06 11.06 (4.03–30.33) 4(12.12)

Nausea 5.95 5.95 (1.87–18.9) 3(9.09)

Arthralgia 14 14 (4.4–44.53) 3(9.09)

Impaired Gastric Emptying 331.24 331.24 (78.62–1395.66) 2(6.06)

Throat Tightness 77.14 77.14 (18.78–316.94) 2(6.06)

Headache 2.56 2.56 (0.63–10.43) 2(6.06)

Chest Pain 13.92 13.92 (3.41–56.81) 2(6.06)

Vomiting 1.98 1.98 (0.49–8.08) 2(6.06)

Aphasia 27.32 27.32 (3.78–197.38) 1(3.03)

Hemiplegia 91.72 91.72 (12.58–668.89) 1(3.03)

12–18 (n=342)

Dyspnoea 5.84 5.84 (4.13–8.27) 33(9.65)

Chest Discomfort 19.05 19.05 (12.77–28.43) 25(7.31)

Application Site Erythema 67.77 67.77 (44.64–102.91) 24(7.02)

Migraine 18.2 18.2 (12.1–27.38) 24(7.02)

Vomiting 1.61 1.61 (1.03–2.54) 19(5.56)

Dizziness 3.02 3.02 (1.92–4.76) 19(5.56)

Nausea 1.67 1.67 (1.06–2.63) 19(5.56)

Pharyngeal Swelling 133.81 133.81 (81.54–219.58) 18(5.26)

Somnolence 3.11 3.11 (1.92–5.02) 17(4.97)

Dysarthria 16.25 16.25 (9.72–27.16) 15(4.39)
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While these findings provide reassurance about the cardiovascular and overall safety of triptans in adult populations, 
pediatric data remain limited. Nevertheless, given the potential severity, clinicians should exercise caution especially in 
children with underlying cardiovascular risk factors or other comorbidities. Further pharmacoepidemiologic studies 
specifically focused on pediatric populations are warranted to better characterize these rare but critical safety events.

Regarding specific adverse events, sumatriptan showed a significantly higher proportion of Risk PTs in pediatric 
patients (39.05%) compared to the general population (20.06%, p<0.01), particularly for neurological adverse events 
such as PRES. Our pharmacovigilance analysis also revealed distinct safety profiles between younger children (6–11 
years) and adolescents (12–18 years). In the younger age group, we identified significant signals for respiratory and 
gastrointestinal adverse events, with notably high risks for dyspnoea and impaired gastric emptying. This finding aligns 
with recent research suggesting that younger children may have increased sensitivity to respiratory and gastrointestinal 
effects of medications due to developmental differences in organ systems.21 In contrast, adolescents exhibited a broader 
spectrum of adverse events, with prominent signals for pharyngeal swelling and chest discomfort, suggesting potentially 
different mechanisms of drug response in this age group.

These age-related differences in safety profiles can be attributed to several factors identified in recent literature. First, 
developmental changes in neurotransmitter systems and receptor expression patterns may influence drug responses across 
different age groups.22 The distribution and density of 5-HT receptors, particularly those involved in pain modulation and 
neurotransmitter regulation, may differ significantly between children and adolescents.23,24 Second, age-related differ-
ences in drug metabolism and clearance may contribute to varying safety profiles, as highlighted by recent pharmaco-
kinetic studies in pediatric populations.25,26 Third, it may be attributed to age-related differences in blood-brain 
barrier(BBB) permeability and neurovascular regulation. The immature BBB may allow greater drug penetration into 
the central nervous system, potentially increasing the risk of neurological adverse events.27,28 Furthermore, emerging 
evidence suggests that pubertal status may influence drug responses, particularly for medications affecting neurovascular 
systems.29,30 These findings underscore the importance of age-specific dosing strategies and monitoring protocols in 
pediatric triptan use.

Our analysis identified PRES and renal infarction as critical safety signals associated with triptan use in pediatric 
populations, with ROR of 86.69 and 2231.93 respectively. These findings carry substantial clinical implications given the 
potential for irreversible organ damage. PRES, characterized by vasogenic edema in posterior cerebral regions, may 
manifest with seizures (60% −75% cases) or visual disturbances (33%).31 The pathophysiology behind the association 
between triptans and PRES is thought to involve vasoconstriction and hypoperfusion, which can lead to endothelial 
dysfunction and subsequent vasogenic edema.32,33 Previous case reports demonstrate temporal correlations between 
triptan use and acute renal infarction, supported by imaging evidence of wedge-shaped perfusion defects and arterial 
thrombosis.34,35 The association between triptans and renal infarction, though rare, arises from their vasoconstrictive 
properties via 5-HT₁B/₁D receptor activation in renal arteries, exacerbated in children by immature vasculature with 
heightened receptor density (2.3×adults) and reduced endothelial nitric oxide synthase activity.36–38

At the SOC level, several notable differences emerged. Respiratory, Thoracic, and Mediastinal Disorders showed 
substantially higher prevalence in pediatric patients (86.21%) compared to the general population (33.57%), suggesting 
increased respiratory sensitivity in children. Similarly, Musculoskeletal and Connective Tissue Disorders were more 
frequent in pediatric cases (80.95%) than in adults (38.78%). These differences may reflect developmental variations in 
organ system maturity and drug response patterns.39,40

Each triptan demonstrated characteristic safety signals, reflecting their distinct pharmacological properties. 
Sumatriptan showed significant signals for neurological events, while rizatriptan was associated with respiratory 
complications. Zolmitriptan exhibited strong signals for renal events and almotriptan showed significant signals for 
pharyngeal swelling. These differences may reflect variations in receptor selectivity and tissue distribution patterns 
among triptans.41,42 Our analysis revealed distinct patterns in adverse event reporting among different triptans. 
Sumatriptan was the most frequently reported triptan in pediatric cases. This higher reporting frequency for sumatriptan 
may be attributed to its broader usage pattern and longer market presence, allowing for more comprehensive safety data 
collection.43,44 Additionally, sumatriptan’s diverse formulations (oral, nasal, subcutaneous) may contribute to its higher 
reporting rate, as different administration routes can present unique safety profiles.45 Nasal formulations showed higher 
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associations with local adverse events such as pharyngeal swelling and respiratory symptoms, while oral formulations 
were more commonly associated with gastrointestinal events.46 Subcutaneous formulations demonstrated unique injec-
tion-site reactions and a higher frequency of systemic effects, possibly due to rapid absorption and higher 
bioavailability.47 These findings suggest that formulation choice should be guided by individual patient characteristics 
and risk factors.

Our pharmacovigilance analysis provides crucial insights for optimizing triptan selection and monitoring strategies in 
pediatric populations. The distinct safety profiles observed between age groups suggest the need for age-specific 
treatment approaches. In younger children, the high risk of respiratory and gastrointestinal adverse events, particularly 
dyspnea and impaired gastric emptying, necessitates careful monitoring of these systems during treatment. For adoles-
cents, the broader spectrum of adverse events, including pharyngeal swelling and chest discomfort, requires compre-
hensive monitoring protocols. The identification of high-risk subgroups warrants special attention. Patients with pre- 
existing respiratory conditions may be particularly vulnerable to adverse events, given the high prevalence of respiratory 
complications in pediatric cases. Based on these findings, we recommend implementing a systematic monitoring strategy: 
(1) comprehensive baseline assessment focusing on respiratory, cardiovascular, and renal function before initiating triptan 
therapy; (2) regular monitoring of organ-specific adverse events, particularly in high-risk patients; and (3) age- 
appropriate follow-up protocols with enhanced vigilance for rare but serious complications such as PRES. These 
measures, combined with individualized risk assessment, can help optimize the safety of triptan therapy in pediatric 
populations.

Several limitations of this study should be acknowledged. First, as with all FAERS-based studies, the data relies on 
spontaneous reporting, which may lead to underreporting of adverse events and reporting bias.48 The actual incidence of 
adverse events cannot be calculated due to the lack of denominator data regarding the total number of pediatric patients 
exposed to triptans.49 Second, reports from non-healthcare professionals may introduce diagnostic bias, and the database 
may contain incomplete or inaccurate information regarding patient characteristics, medical history, and concurrent 
medications.50 Additionally, the causality between triptans and reported adverse events cannot be definitively established 
through this type of observational study. Third, while our analysis revealed important age-specific safety signals, the 
relatively small number of pediatric cases, particularly in the 6–11 age group (33 cases, 8.8%), may limit the statistical 
power for detecting rare adverse events in this population.51 The uneven distribution of cases across age groups may also 
affect the generalizability of our findings. Fourth, the potential impact of confounding factors, such as comorbidities, 
concomitant medications, and migraine severity, could not be fully assessed due to the inherent limitations of sponta-
neous reporting systems.52 Furthermore, the lack of standardized follow-up information makes it challenging to evaluate 
the long-term outcomes of reported adverse events. Finally, our analysis may be affected by various forms of bias 
inherent to pharmacovigilance studies, including selective reporting of more severe cases, stimulated reporting due to 
safety alerts, and the Weber effect.53 These factors should be considered when interpreting our findings, and further 
validation through prospective clinical studies is warranted.

Conclusion
In conclusion, this comprehensive pharmacovigilance analysis of triptan safety in pediatric populations reveals important 
differences between real-world safety profiles and clinical trial findings, highlighting the need for age-specific safety 
monitoring approaches. The identification of previously unreported serious adverse events, particularly PRES with 
sumatriptan and renal complications with zolmitriptan, emphasizes the value of post-marketing surveillance in detecting 
rare but significant safety signals. The distinct safety profiles observed between younger children and adolescents 
underscore the importance of age-tailored treatment strategies and monitoring protocols. While triptans remain valuable 
tools in pediatric migraine management, our findings suggest the need for enhanced vigilance, particularly in high-risk 
subgroups and specific organ systems. Future research should focus on prospective studies to validate these safety 
signals, investigate the mechanisms underlying age-specific adverse events, and develop targeted risk mitigation 
strategies. Additionally, the development of pediatric-specific formulations and dosing regimens that account for 
developmental differences in drug response and metabolism could help optimize the benefit-risk profile of triptans in 
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children. Finally, the establishment of dedicated pediatric pharmacovigilance networks could improve the detection and 
characterization of age-specific safety signals in real-world settings.
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