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Background
Drug poisoning is a growing public health concern, affecting both adult and pediatric populations. The COVID-19 pandemic has further influenced the incidence and patterns of these episodes. This study describes the clinical and epidemiological characteristics of drug poisoning episodes in adult and pediatric patients treated at a tertiary hospital in Spain between 2018 and 2024.
Materials and methods
This retrospective, observational, single-center study used data from the Spanish Minimum Basic Data Set of Hospital Discharges (CMBD-AH). All hospitalizations coded with a diagnosis of drug poisoning (ICD-10-ES: T36–T50) were included. Variables analyzed included demographics, type of admission, drug class involved, intentionality, length of stay, ICU admission and duration, and clinical outcomes.
Results
A total of 2,989 episodes with at least one drug poisoning code were identified in 2,481 patients (85.7% adults; 14.3% pediatric). The median age was 55 years in adults and 14 years in pediatric patients. Females predominated in both groups. Self-poisoning was the most frequent intentionality (52.4% in adults; 54.7% in pediatric patients), while accidental poisonings were more common in pediatric patients under 12 and adults over 60. Benzodiazepines were the most frequently involved drug-class across all age groups; in pediatric self-poisoning, paracetamol was most commonly implicated. ICU admission was required in 9.6% of pediatric and 9.2% of adult episodes. Mortality was reported in 3.3% of adult and 0.5% of pediatric episodes. Additionally, 12.5% of patients experienced recurrent episodes. A significant post-COVID increase in poisoning episodes was observed (p < 0.001).
Conclusion
Although drug poisoning represented only 1.7% of all hospital discharges, it posed a substantial burden due to its frequency, recurrence, and ICU requirements. The CMBD-AH is a valuable tool for characterizing drug-related hospitalizations across age groups. Strengthened toxicovigilance, targeted prevention strategies, and early mental health interventions are essential to reduce its impact on healthcare systems.
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1 INTRODUCTION
Drug poisoning (DP) represents a significant clinical and public health concern due to its prevalence, diverse clinical manifestations, and potential for severe outcomes. In Spain, as well as in other regions such as the United States and Ethiopia, DP accounts for approximately 40% of poisoning consultations (Gummin et al., 2017; Getie and Belayneh, 2020). It results from exposure to pharmacological substances that cause biological harm through biochemical mechanisms, typically over a short period (Hu et al., 2010; Resiere et al., 2020).
Suspected DP cases in Spain are primarily managed in hospital emergency departments, primary care centers, and prehospital emergency services (Baeza et al., 2020). The recurrent nature of these episodes and their higher prevalence among young adults underscore their importance as a public health issue with substantial socioeconomic, cultural, and psychological implications (Supervía A et al., 2021; Aguilón-Leiva et al., 2022).
Both adult and pediatric populations are affected by DP, although clinical profiles differ markedly. Among adults, episodes are frequently related to intentional self-poisoning, often in the context of mental health disorders. In contrast, pediatric poisonings are more commonly accidental, usually due to unsupervised access to medications or dosing errors (Agarwal et al., 2020; Aguilón-Leiva et al., 2022). Nevertheless, there is growing concern about the increase in intentional self-poisoning among adolescents, typically involving over-the-counter painkillers or psychotropic medications (Fernández Lázaro JC et al., 2022).
Clinical implications vary widely depending on the drug involved, the intentionality, the drug dose, and patient-related factors. While most cases are mild and managed on an outpatient basis, a substantial proportion requires hospital admission, and the most severe cases require intensive care due to life-threatening toxicity (Burillo Putze G et al., 2003).
Despite its clinical relevance, comprehensive data on DP in Spain remain scarce. Most toxicology consultations to the National Institute of Toxicology and Forensic Sciences originate from non-health professionals, leading to underrepresentation of hospital-based cases (Burillo Putze G et al., 2008). Early research was mostly single-center or limited to primary care settings. To address this gap, multicenter initiatives such as SEMESTOX and HISPATOX were launched, integrating data from emergency departments across Spain. These studies found that DP accounted for up to 50% of poisoning cases treated in adults, particularly those involving benzodiazepines in intentional episodes (Rubio González et al., 2016; Baeza et al., 2020). Although pediatric data are more limited, available studies report similar proportions, with paracetamol (acetaminophen) and central nervous system depressants being the most frequently involved drugs (Azkunaga B et al., 2012; Brock et al., 2024).
In parallel, the Toxicovigilance System coordinated by the Spanish Foundation of Clinical Toxicology (FETOC, by its Spanish acronym) has contributed to the systematic monitoring of poisoning cases in emergency and intensive care units since 1999 (Ferrer et al., 2000). However, Spain still lacks a unified national registry comparable to the National Poison Data System (NPDS) in the United States or the National Poisons Information Service (NPIS) in the United Kingdom, hindering national data consolidation and representativeness (Gummin et al., 2017). Accurate epidemiological characterization of DP remains essential to inform prevention strategies, optimize clinical management, and guide health policy.
Notably, the incidence of DP increased progressively until early 2020. The declaration of a nationwide state of emergency in Spain on 14 March 2020, led to a temporary decline in emergency department visits related to DP, particularly during lockdown phases. However, this reduction was short-lived. Subsequent reopening periods were marked by a rebound in poisoning cases—especially those with suicidal intent. This trend has been attributed to increased psychological distress, social isolation, and limited access to mental health services during the pandemic (Caballero-Bermejo et al., 2022; Fernández Lázaro JC et al., 2022).
Considering this evolving context, the present study aims to describe the epidemiological and clinical characteristics of patients diagnosed with DP at a major tertiary hospital in Spain, across both adult and pediatric populations, and covering both pre-pandemic and post-pandemic periods, using hospital discharge data from the Spanish Minimum Basic Data Set (CMBD-AH).
2 MATERIALS AND METHODS
2.1 Study design and population
This retrospective, observational, single-center study was conducted at Vall d’Hebron University Hospital (VHUH), a tertiary referral center in Catalonia, Spain, and covered the period from 1 January 2018, to 31 December 2024. The study population included all patients admitted during this period with at least one diagnosis of DP.
Patients were classified as pediatric (<18 years) or adult (≥18 years) based on their age at the time of admission.
2.2 Data sources
Data were extracted from the Spanish Minimum Basic Data Set of Hospital Discharges (CMBD-AH), a comprehensive, validated administrative database that systematically collects information on all hospitalizations and major surgical procedures across Spain (Lopez-de-Andres et al., 2021). According to CMBD-AH criteria, hospital admissions are classified as either urgent or scheduled.
In scheduled admissions, the reason for hospitalization was unrelated to DP, which instead occurred during the hospital course. In urgent admissions, the poisoning could be the main cause of admission or could arise at any point during the hospital stay in patients admitted through the emergency department. The CMBD-AH database also classifies as hospital admissions those emergency visits lasting more than 16 h.
The CMBD-AH dataset includes patient demographics, hospitalization details, diagnoses, and procedures. Diagnoses were coded according to ICD-10-ES, the Spanish edition of the International Classification of Diseases, 10th Revision. Each episode contains one primary diagnosis and up to 14 secondary ICD-10-ES codes, capturing both pre-existing conditions and complications arising during hospitalization.
2.3 Data collection and variables
Episodes were identified from the CMBD-AH of VHUH using diagnostic codes T36-T50, corresponding to drug-related poisonings (see Supplementary Table S1).
Information on the following variables was collected: number of patients and episodes with T36–T50 codes (excluding adverse drug reactions without poisoning), demographic characteristics (age, sex), type of admission (urgent or scheduled), therapeutic group involved (based on ICD-10-ES classification), intentionality of poisoning (self-poisoning, accidental, or undetermined), length of hospital stay (in days), annual number of poisoning episodes, admissions to the intensive care unit (ICU) and their duration (in days), and patient outcomes (death, discharge home, transfer to intermediate care, or voluntary discharge).
Recurrent episodes were defined as distinct poisoning events occurring in the same patient during separate hospital admissions. Notably, the CMBD-AH does not distinguish between multiple distinct DP events occurring within the same hospital admission; it only captures the presence of one or more poisoning-related diagnostic codes.
2.4 Statistical analysis and data management
Given the observational nature of the study, primarily descriptive analyses were performed. Categorical variables were summarized using frequencies and percentages, while continuous variables were expressed as medians and interquartile ranges (IQRs). A Mann–Whitney U test, a non-parametric test suitable for skewed distribution, was used to compare the length of ICU stay between adult and pediatric patients. Additionally, a two-sample Z-test for equality of proportions was applied to compare the frequency of DP episodes relative to total hospital admissions between the pre- and post-COVID-19 periods, overall and separately for adult and pediatric hospital discharges.
The Z statistic was calculated as Z = (p1 -p2)/√ [p (1 – p) (1/n1 + 1/n2)], where p1 and p2 are the sample proportions, n1 and n2 their respective sample sizes, and p = (x1 + x2)/(n1 + n2) the pooled proportion. All tests were two-sided, and the alpha level significance was set at 0.05. All analyses were conducted using R software (version 4.4.3 or later) and Microsoft Excel.
2.5 Ethical approval
This study was approved by the Clinical Research Ethics Committee of Vall d'Hebron University Hospital, Barcelona, under the reference code EOM(AG)033/2023(6146). It was conducted in accordance with the principles of the Declaration of Helsinki and adhered to Good Clinical Practice guidelines.
3 RESULTS
During the 7-year study period, a total of 2,989 episodes of DP were recorded, corresponding to 2,481 unique patients. As each hospital admission was analyzed as a separate episode, some patients contributed more than one episode to the dataset. Overall, DP episodes represented 1.7% of total hospital discharges. Most episodes (n = 2,893; 96.8%) were classified as urgent admissions. The overall median age was 50 years (IQR: 27–71), and 58.4% of patients were female (n = 1,449). Recurrent DP episodes were identified in 309 patients (12.5%), with a total of 817 recurrent episodes (27.3%). General demographic and clinical characteristics are summarized in tables 1 and 2.
TABLE 1 | Demographic characteristics of patients with acute drug poisoning.		<18 years old
N patient = 355	≥18 years old
N patient = 2,126	Total
N patient = 2,481
	Sex, N (%)
	Male	123 (34.7)	909 (42.8)	1,032 (41.6)
	Female	232 (65.3)	1,217 (57.2)	1,449 (58.4)
	Age (Median, [IQR])	14 [4–15]	55 [39–74]	50 [27–71]
	Distribution of unique patients by age group, N (%)
	<1 year	19 (5.4)	—	19 (0.8)
	1–2 years	40 (11.3)	—	40 (1.6)
	3–6 years	49 (13.8)	—	49 (2.0)
	7–11 years	23 (6.5)	—	23 (0.9)
	12–17 years	224 (63.0)	—	224 (9.0)
	18–29 years	—	324 (15.2)	324 (13.1)
	30–39 years	—	224 (10.5)	224 (9.0)
	40–49 years	—	321 (15.1)	321 (13.0)
	50–59 years	—	358 (16.8)	358 (14.4)
	60–69 years	—	247 (11.6)	247 (10.0)
	70–79 years	—	279 (13.1)	279 (11.2)
	≥80 years	—	373 (17.7)	373 (15.0)
	Patients with ≥ 2-episode, N patient (%)
	2 episodes	25 (75.7)	182 (66.0)	207 (67.0)
	3 episodes	5 (15.2)	52 (18.9)	57 (18.4)
	4 episodes	3 (9.1)	23 (8.3)	26 (8.4)
	5 episodes	—	8 (2.9)	8 (2.5)
	6 episodes	—	4 (1.4)	4 (1.3)
	7 episodes	—	2 (0.7)	2 (0.7)
	9 episodes	—	1 (0.4)	1 (0.3)
	10 episodes	—	2 (0.7)	2 (0.7)
	11 episodes	—	2 (0.7)	2 (0.7)
	Total	33 (100)	276 (100)	309 (100)


TABLE 2 | Clinical characteristics of acute drug poisoning episodes.		<18 years old
N episodes = 395	≥18 years old
N episodes = 2,594	Total
N episodes = 2,989
	Episodes, N (%)
	Self-poisoning	216 (54.7)	1,359 (52.4)	1,575 (52.7)
	Accidental poisoning	132 (33.4)	845 (32.6)	977 (32.7)
	Undetermined poisoning	47 (11.9)	390 (15.0)	437 (14.6)
	Days of hospitalization (Median, [IQR])	1 [1–6]	2 [1–5]	1 [1–5]
	ICU admission, N (%)	38	240	278
	ICU length of stay (Median, [IQR])	5 [2–13]	3 [2–7]	3 [2–7]
	Hospital discharge destination, N (%)
	Home	314 (79.5)	1,733 (66.8)	2,047 (68.5)
	Transfer to an intermediate care facility	77 (19.5)	735 (28.3)	812 (27.2)
	Treatment not completed	2 (0.5)	40 (1.5)	42 (1.4)
	Death	2 (0.5)	86 (3.3)	88 (2.9)


Among adult patients (n = 2,126; 85.7%) the median age was 55 years (IQR: 39–74), and 1,217 were female (57.2%). In pediatric patients (n = 355; 14.3%), the median age was 14 years (IQR: 4–15), while a higher percentage than in adults were female (n = 232; 65.3%). In both populations, most episodes were urgent admissions (n = 2,529; 97.5% in adults, and n = 364; 92.2% in pediatric patients), while scheduled episodes accounted for 65 (2.5%) and 31 (7.8%) episodes in adults and pediatric patients, respectively (see Table 2). Recurrent episodes were identified in 276 adults (13.0%) and in 33 children (9.3%). The most frequent type of exposure was self-poisoning, both in adults and in pediatric patients (n = 1,360; 52.4% in adults and n = 216; 54.7% in pediatric population), followed by accidental (n = 844; 32.5% in adults and n = 132; 33.4% in pediatric population), and undetermined (n = 390; 15.0% in adults, and n = 47; 11.9% in pediatric patients) exposures (Figure 1).
[image: Heatmap illustrating the number of poisoning episodes by age group and intent. Three intents are shown: self-poisoning, accidental poisoning, and undetermined poisoning. The age groups range from under 1 year to over 80 years. Darker colors indicate higher numbers, with self-poisoning peaking in the 18-29 age group and accidental poisoning highest in those over 80.]FIGURE 1 | Heatmap of drug poisoning episodes by age group and intentionality. Age groups are expressed in years. The color scale represents the number of episodes in each category.Regarding clinical departments, the most frequent discharge units overall were psychiatry (n = 1,037; 34.7%) and emergency departments (adult and pediatric combined, n = 992; 33.2%). In adult patients, most episodes were discharged from psychiatry (n = 1005; 38.7%) and adult emergencies (n = 788; 30.4%). In pediatric cases, the leading departments were pediatric emergencies (n = 142; 35.9%) and general pediatrics (n = 84; 21.3%) (Supplementary Table S2).
The overall median hospital stay was 1 day (IQR: 1–5), with a median of 2 days (IQR: 1–5) in adults and 1 day (IQR: 1–6) in pediatric patients. A total of 278 episodes (9.3%) required ICU admission: 240 in adults (9.2%) and 38 in pediatric patients (9.6%). The median ICU stay was significantly longer in pediatric patients (5 days, IQR: 2–13) than in adults (3 days, IQR: 2–7; p = 0.036).
Regarding clinical outcomes, most episodes overall resulted in discharge home (n = 2,047; 68.5%), followed by transfer to an intermediate care facility (n = 812; 27.2%), treatment not completed (n = 42; 1.4%), or death (n = 88; 2.9%). Among adults, 1,733 episodes (66.8%) ended in discharge home, 735 (28.3%) in transfer to intermediate care, 40 (1.5%) in incomplete treatment, and 86 (3.3%) resulted in death. Most adult deaths were associated with accidental poisoning (n = 64), followed by undetermined (n = 17) and self-poisoning (n = 7). Twenty-nine of the deceased adults had been admitted to ICU. In pediatric patients, 314 episodes (79.5%) resulted in discharge home, 77 (19.5%) in transfer to intermediate care, 2 (0.5%) in incomplete treatment, and 2 (0.5%) died—one associated with antineoplastic and immunosuppressive agents, and the other with medications and biological products (Supplementary Table S5). Importantly, the presence of a DP diagnosis does not necessarily imply causality in death or ICU admission (Table 2; Figure 2).
[image: Horizontal bar chart displaying discharge destinations by age group: less than eighteen years, eighteen years or older, and total. Categories include Home, Intermediate care facility, Treatment not completed, and Death. Most discharges are to Home, with eighteen or older at sixty-six point nine percent and total at sixty-eight point five percent. Intermediate care is second, followed by Treatment not completed and Death.]FIGURE 2 | Discharge destinations in drug poisoning episodes, stratified by age group (<18, ≥18 years) and total.Across all age groups and intentionality, benzodiazepines were the most frequently involved drugs (n = 1,146) followed by paracetamol (n = 215) and antipsychotics/neuroleptics (n = 218) (Tables 3 and 4). Among adults, benzodiazepines were most often implicated in both self-poisoning (n = 763) and accidental episodes (n = 144). In pediatric patients, paracetamol was the leading drug in self-poisoning (n = 79), while benzodiazepines were most frequent in accidental (n = 30) and undetermined (n = 11) episodes. Drug combinations were identified in 319 episodes (11.7%), most of which involved two substances (n = 221; 7.4%), commonly benzodiazepines co-used with steroidal anti-inflammatory drugs, antidepressants, or paracetamol (Supplementary Table S6).
TABLE 3 | Most common drugs coded involved by intentionality.	Self-poisoning	N (%)	Accidental	N (%)	Undetermined	N (%)
	Benzodiazepines	828 (43.4)	Benzodiazepines	174 (17.6)	Benzodiazepines	144 (31.2)
	Paracetamol	194 (10.2)	Opioids	155 (15.7)	Medications and Biological Products	84 (18.2)
	Antipsychotics and Neuroleptics	170 (8.9)	Cardiotonic Glycosides	92 (9.3)	Opioids	42 (9.1)
	Medications and Biological Products	138 (7.2)	Antipsychotics and Neuroleptics	66 (6.7)	Methadone	22 (4.8)
	Selective Serotonin Reuptake Inhibitors	97 (5.1)	Medications and Biological Products	58 (5.9)	Narcotics	22 (4.8)
	Antidepressants	90 (4.7)	Anticoagulants	57 (5.8)	Antineoplastics and Immunosuppressants	17 (3.7)
	Propionic Acid Derivatives	70 (3.7)	Antineoplastics and Immunosuppressants	50 (5.1)	Antiepileptics and Hypnotics	14 (3.0)
	Antiepileptics and Hypnotics	66 (3.5)	Narcotics	50 (5.1)	Antipsychotics and Neuroleptics	12 (2.6)
	Insulin and Hypoglycemics	28 (1.5)	Insulin and Hypoglycemics	36 (3.6)	Paracetamol	11 (2.4)
	Selective serotonin and norepinephrine reuptake inhibitors	20 (1.0)	Antiepileptics and Hypnotics	32 (3.2)	Propionic Acid Derivatives	10 (2.2)
	Total codes	1,908 (100)	Total codes	988 (100)	Total codes	462 (100)


The total number of codes may exceed the number of episodes, as a single episode can include more than one recorded poisoning code.
TABLE 4 | Most commonly coded acute poisonings by age group and intentionality.	Intent	<18 years old
N	Intent	≥18 years old
N
	Self-poisoning
	Paracetamol	79	Benzodiazepines	763
	Benzodiazepines	65	Antipsychotics and neuroleptics	160
	Propionic acid derivative	40	Medications and biological product	127
	Selective serotonin reuptake inhibitors	21	Paracetamol	115
	Medications and biological product	11	Antidepressants	84
	Accidental poisoning
	Benzodiazepines	30	Opioids	153
	Antineoplastics and immunosuppressants	14	Benzodiazepines	144
	Paracetamol	11	Cardiotonic glycosides	90
	Antipsychotics and neuroleptics	9	Antipsychotics and neuroleptics	57
	Antiarrhythmics	6	Anticoagulants	56
	Undetermined poisoning
	Benzodiazepines	11	Benzodiazepines	133
	Paracetamol	5	Medications and biological products	80
	Antifungal	4	Opioids	40
	Antineoplastics and immunosuppressants	4	Methadone	22
	Antiviral	3	Narcotics	20


The total number of codes may exceed the number of episodes, as a single episode can include more than one recorded poisoning code.
The annual proportion of DP admissions relative to total hospital discharges ranged from 1.03% in 2018 to 2.01% in 2024 (Figure 3). A progressive increase was observed from 2020 onwards, peaking at 2.10% in 2021. A two-sample z-test for equality of proportions confirmed a statistically significant increase in DP frequency in the post-COVID period (2020–2024) compared to the pre-COVID period (2018–2019), both overall and by age group. In the adult population, the proportion rose from 1.11% to 1.93% (z = 11.91, p = 1.08 × 10−32); in pediatric patients, from 1.11% to 2.22% (z = 5.76, p = 8.62 × 10−9); and in the total sample, from 1.11% to 1.97% (z = 13.18, p = 1.20 × 10−39). All differences were statistically significant.
[image: Line graphs depict poisoning episodes from 2018 to 2024 for three categories: under 18 years old (A), 18 years and older (B), and total episodes (C). Each graph shows trends in self-poisoning, accidental, undetermined, and total cases. The total number of episodes generally increases over time, with the highest figures in categories A and B in specific years.]FIGURE 3 | Annual trend of drug poisoning episodes between 2018 and 2024, stratified by age group and intentionality (A) Patients aged <18 years. (B) Patients aged ≥18 years. (C) Total number of poisoning episodes (all ages).4 DISCUSSION
This study describes 2,989 hospital admissions for DP at a large Spanish tertiary hospital over a 7-year period, encompassing both adult and pediatric populations. The median age was 55 years in adults and 14 years in children, with a predominance of female patients in both groups. Recurrent episodes occurred in 12.5% of patients, and 9.3% of all episodes required intensive care. These findings underscore the clinical and public health burden of DP, highlighting the need for tailored prevention and monitoring strategies across age groups.
The median age in our cohort is higher than that reported in several previous Spanish studies (Medina González et al., 2008; Caballero-Bermejo et al., 2022) and consistent with data from the SEMESTOX initiative showing an upward trend in the age of DP patients over the past 2 decades (Burillo Putze G et al., 2003). Female predominance is in line with earlier national cohorts, where DP episodes—especially those involving intentional self-poisoning—were more frequent in women, likely due to a combination of psychosocial, behavioral, and epidemiological factors (Supervía A et al., 2021; Couce Sánchez MJ et al., 2022).
Self-poisoning was the leading cause of DP in adults and in the pediatric population overall. In adolescents and young adults, this pattern may reflect increased psychological distress and reduced access to mental health services (Supervía A et al., 2021; Marín-Casino et al., 2024). Among adults over 60 years of age, accidental poisonings were more frequent (see Figure 1). This has been attributed to greater comorbidity and polypharmacy, which increase the risk of unintentional toxicity—especially in women, due to their longer life expectancy (Supervía A et al., 2021).Pediatric accidental exposures were frequently observed in children under 12 years of age, typically resulting from unsupervised access to household medications or dosing errors (Agarwal et al., 2020). These findings are consistent with earlier Spanish reports and underscore the importance of age-tailored prevention strategies (Supervía A et al., 2021; Aguilón-Leiva et al., 2022).
Across all categories of intentionality, benzodiazepines were the most frequently implicated drug class, followed by paracetamol derivatives and antipsychotics. These results align with previous national reports (Baeza et al., 2020; Couce Sánchez MJ et al., 2022). The frequent involvement of benzodiazepines may be explained by their widespread availability in households, ease of oral administration, and—particularly in older adults—the risk of accumulation associated with long half-life benzodiazepines, especially in the presence of renal or hepatic impairment (Juan Pablo Acuña, 2011; Carvajal and Müller-Ramírez, 2023).
Regarding paracetamol, it is widely used and available without a prescription in limited doses and package sizes. Its therapeutic margin is narrow, as the toxic dose is relatively close to the recommended therapeutic dose—particularly in pediatric patients, where small errors in dosing may lead to overdose (Casey et al., 2020). The presence of antipsychotics likely reflects underlying psychiatric morbidity in the affected population, as well as increased prescribing in both inpatient and outpatient mental health settings (Carvajal and Müller-Ramírez, 2023).
In adult self-poisoning episodes, benzodiazepines and antipsychotics were the predominant drug classes (Burillo Putze G et al., 2008; Medina González et al., 2008). These substances are frequently ingested in combination with other central nervous system depressants or analgesics to enhance the psychoactive or toxic effects, a behavior supported by evidence showing that co-users often seek potentiated intoxication—despite the well-known increased risk of sedation and respiratory depression (Jones et al., 2012; Gummin et al., 2017). These findings highlight the importance of prudent prescribing, early identification of individuals at risk of intentional polydrug overdose, and close monitoring. Risk-reduction strategies include limiting treatment duration, planning for withdrawal from the outset, and promoting non-pharmacological alternatives whenever appropriate (Vázquez Canales and Frutos Fernández, 2023; Choi et al., 2025).
In contrast, accidental poisoning episodes in adults were most commonly associated with opioids and cardiotonic glycosides, raising concerns about prescribing safety, polypharmacy, and treatment adherence in elderly patients. These episodes may arise from therapeutic mismanagement, drug–drug interactions, or age-related pharmacokinetic and pharmacodynamic changes (Medina González et al., 2008; Hernández-Calle et al., 2022; Mason et al., 2024).
About medications found in the pediatric population, benzodiazepines were the most frequently implicated drugs overall, however, paracetamol was the leading agent in intentional self-poisoning. These exposures are often related to medication access in the home environment, particularly to drugs prescribed to adult caregivers (Agarwal et al., 2020; Aguilón-Leiva et al., 2022).
Additionally, overdoses in children due to dosing device misinterpretation—particularly decimal point errors—have prompted regulatory responses. The Pharmacovigilance Risk Assessment Committee (PRAC) has recommended reinforcing caregiver instructions and updating package leaflets to prevent such incidents (EMA/PRAC/68905/2024). Beyond drugs, recent evidence highlights that other toxic agents, such as cannabis, are also an emerging concern in children, with toxicological, clinical, and medico-legal implications (Malta et al., 2025).
With respect to severity, most episodes in our study were clinically mild, with few cases requiring intensive care or with fatal endings. Similar ICU admission and mortality patterns have been described in previous studies in Spain (Banderas-Bravo et al., 2017; Socias Mir et al., 2021). However, this should not lead to underestimation of clinical severity. These patients could suffer altered consciousness and might require mechanical ventilation upon admission, particularly in the presence of significant comorbidities (Banderas-Bravo et al., 2017).
Concerning recurrent episodes, 12.5% of patients had more than one DP episode in our sample, mostly involving two separate admissions per patient. This recurrence rate is similar to previous national reports (Baeza et al., 2020). The most frequent causes of recurrence described in the literature are related to behavior around suicide attempts, and are often associated with underlying psychiatric disorders, emotional dysregulation, and psychosocial stressors (Finkelstein et al., 2016; Daly et al., 2020). These findings reinforce the need for targeted secondary prevention strategies in mental health (Kanehara et al., 2015).
Our trend analysis revealed an increase in DP admissions during 2020–2024, coinciding with the COVID-19 pandemic. The annual proportion of DP-related admissions rose from 1.11% in 2018–2019 to 1.97% in 2020–2024, with a statistically significant increase in both adult and pediatric populations. These findings are consistent with previous reports suggesting a shift in toxicological emergencies during the pandemic years (Puiguriguer Ferrando J et al., 2020; Caballero-Bermejo et al., 2022). Particularly concerning is the increase in adolescent self-poisoning episodes during lockdowns and the immediate post-pandemic period, a trend already described in the Spanish pediatric population (Fernández Lázaro JC et al., 2022). This phenomenon has been associated with increased social isolation, school difficulties, family stress, and reduced access to mental health services.
To our knowledge, this is the first study in Spain to analyze DP hospitalizations using the national hospital discharge registry (CMBD-AH), encompassing both adult and pediatric populations. Previous Spanish research has described trends in toxicological emergencies using emergency department data or clinical cohorts, but none have leveraged CMBD-AH to comprehensively examine inpatient burden, severity, recurrence, and post-pandemic trends. This hospital-based epidemiological approach offers valuable insights for toxicovigilance and healthcare planning.
4.1 Strengths and limitations
This single-center study provides a comprehensive overview of DP admissions over a 7-year period, capturing trends across the pre- and post-COVID-19 eras. Conducted at a large tertiary hospital with 1,146 inpatient beds and using the CMBD-AH—a validated hospital discharge registry—the study benefits from very comprehensive data and reliable diagnostic coding. The large sample size and extended timeframe allowed identification of relevant clinical patterns, including recurrence, ICU admissions, and mortality.
However, some limitations must be acknowledged. The retrospective design and reliance on administrative coding may have led to misclassification, particularly regarding the intentionality of poisoning. Episodes managed exclusively in outpatient settings or during brief emergency department visits not meeting admission criteria were not captured, potentially underestimating the overall burden. Nonetheless, the CMBD-AH classifies emergency department stays exceeding 16 h as hospital admissions, likely ensuring the inclusion of most clinically significant poisonings requiring observation or treatment.
Although findings may not be generalizable to other settings, the hospital’s status as a major referral center enhances the applicability of results to similar institutions. Despite these limitations, the study provides valuable data for toxicovigilance and supports evidence-based strategies in emergency and critical care.
5 CONCLUSION
This study provides a comprehensive overview of drug poisoning admissions at a Spanish tertiary hospital over a 7-year period, revealing relevant patterns by age, intentionality, and pharmacological groups. Although drug poisoning represents a small proportion of total hospitalization, they impose a considerable burden on healthcare services—particularly due to their recurrence nature and need for intensive care. These factors, along with the observed post-pandemic increase in admissions, underscore the importance of preventive strategies, mental health integration, and targeted interventions for high-risk populations.
Future research should validate these findings in multicenter settings, assess the role of polypharmacy and drug interactions, and combine CMBD-AH data with clinical and toxicological information to strengthen causal inferences. Integrating inpatient and outpatient toxicovigilance systems would enhance national monitoring capabilities.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.
ETHICS STATEMENT
The studies involving humans were approved by Clinical Research Ethics Committee of Vall d’Hebron University Hospital, Barcelona, under the reference code EOM (AG)033/2023(6146). The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.
AUTHOR CONTRIBUTIONS
DW: Conceptualization, Methodology, Writing – review and editing, Data curation, Formal Analysis, Writing – original draft. LC-A: Conceptualization, Methodology, Supervision, Writing – review and editing. RMG: Data curation, Methodology, Writing – review and editing. ID: Methodology, Writing – review and editing. AAE: Methodology, Writing – review and editing.
FUNDING
The author(s) declare that no financial support was received for the research and/or publication of this article.
ACKNOWLEDGMENTS
We thank Cristina Aguilera Martín for reviewing the data results and providing valuable input in the interpretation of the findings.
CONFLICT OF INTEREST
The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
GENERATIVE AI STATEMENT
The author(s) declare that no Generative AI was used in the creation of this manuscript.
Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/ftox.2025.1672470/full#supplementary-material
REFERENCES
	Agarwal, M., Lovegrove, M. C., Geller, R. J., Pomerleau, A. C., Sapiano, M. R. P., Weidle, N. J., et al. (2020). “Circumstances involved in unsupervised solid dose medication exposures among young children,” in Journal of Pediatrics ( Mosby Inc.), 188–195.e6. doi:10.1016/j.jpeds.2019.12.027

	Aguilón-Leiva, J. J., Tejada-Garrido, C. I., Echániz-Serrano, E., Mir-Ramos, E., Torres-Pérez, A. M., Lafuente-Jiménez, A., et al. (2022). Clinical and sociodemographic profile of acute intoxications in an emergency department: a retrospective cross-sectional study. Front. Public Health 10, 990262. doi:10.3389/fpubh.2022.990262

	Azkunaga, B., Mintegi, S., Del Arco, L., and Bizkarra, I.Grupo de Trabajo de Intoxicaciones Sociedad Española de Urgencias de Pediatría (2012). Changes in the epidemiology of poisonings attended in Spanish pediatric emergency departments between 2001 and 2010: increase in ethanol intoxication. Emergencias 24, 376–379.

	Baeza, M., Muñoz-Ortega, A., and Vela, N. (2020). Prevalence of acute poisoning treated in 3 hospitals in southeast Spain. Rev. Clin. Esp. 220, 236–243. doi:10.1016/j.rce.2019.07.009

	Banderas-Bravo, M. E., Arias-Verdú, M. D., Macías-Guarasa, I., Aguilar-Alonso, E., Castillo-Lorente, E., Pérez-Costillas, L., et al. (2017). Patients admitted to three Spanish intensive care units for poisoning: type of poisoning, mortality, and functioning of prognostic scores commonly used. Biomed. Res. Int. 2017, 1–9. doi:10.1155/2017/5261264

	Brock, K., Parma, G. O. C., Soares, A. de S., and Schuelter-Trevisol, F. (2024). Analysis of notified drug poisoning among children in Santa Catarina state, 2016–2020. Rev. Paul. Pediatr. 42, e2022155. doi:10.1590/1984-0462/2024/42/2022155

	Burillo Putze, G., Munne, P., Dueñas, A., Pinillos, M. A., Naveiro, J. M., Cobo, J., et al. (2003). Clinical toxicology working group, Spanish society of Emergency Medicine (SEMESTOX). National multicentre study of acute intoxication in emergency departments of Spain. Emerg. Med. 10, 101–104.

	Burillo Putze, G., Munné Mas, P., Dueñas Laita, A., Trujillo Martín, M. M., Jiménez Sosa, A., Adrián Martín, M. J., et al. (2008). Intoxicaciones agudas: perfil epidemiológico y clínico, y análisis de las técnicas de descontaminación digestiva utilizadas en los servicios de urgencias españoles en el año 2006 –Estudio HISPATOX. Emergencias 20, 15–26.

	Caballero-Bermejo, A. F., Ortega-Pérez, J., Frontera-Juan, G., Homar-Amengual, C., Barceló-Martín, B., and Puiguriguer-Ferrando, J. (2022). Intoxicaciones agudas atendidas en un servicio de urgencias. De la prepandemia a la nueva normalidad. Rev. Clin. Esp. 222, 406–411. doi:10.1016/j.rce.2022.02.003

	Carvajal, J. P., and Müller-Ramírez, C. (2023). Intoxicaciones por benzodiacepinas y antidepresivos, una realidad preocupante. Rev. Med. Chil. 151, 453–460. doi:10.4067/s0034-98872023000400453

	Casey, D., Geulayov, G., Bale, E., Brand, F., Clements, C., Kapur, N., et al. (2020). Paracetamol self-poisoning: epidemiological study of trends and patient characteristics from the multicentre study of self-harm in England. J. Affect Disord. 276, 699–706. doi:10.1016/j.jad.2020.07.091

	Choi, N. G., Choi, B. Y., Marti, C. N., and Baker, S. D. (2025). Associations of medical outcomes with substances involved in suicide attempt cases age 50 and older reported to U.S. Poison Centers, 2016–2023. Front. Public Health 13, 1505040. doi:10.3389/fpubh.2025.1505040

	Couce Sánchez, M. J., Villena García del Real, H., and Bermejo Barrera, A. (2022). Epidemiología de las intoxicaciones agudas en el Servicio de Urgencias del Hospital Clínico Universitario de Santiago de Compostela. Rev. Toxicol. 39, 26–32.

	Daly, C., Griffin, E., McMahon, E., Corcoran, P., Webb, R. T., Witt, K., et al. (2020). Repeat self-harm following hospital-presenting intentional drug overdose among young People—A national registry Study. Int. J. Environ. Res. Public Health 17, 6159. doi:10.3390/ijerph17176159

	Fernández Lázaro, J. C., Moya Gómez, I., Trenchs Sainz de la Maza, V., Castany Capdevila, E., Luaces Cubells, C., and Martínez Sánchez, L. (2022). Efecto del confinamiento en las intoxicaciones pediátricas. Emergencias 34, 73–77.

	Ferrer, A., Nogué, S., Vargas, F., and Castillo, O. (2000). Toxicovigilancia: una herramienta útil para la salud pública. Med. Clin. Barc. 115, 238. doi:10.1016/S0025-7753(00)71518-1

	Finkelstein, Y., Macdonald, E. M., Hollands, S., Sivilotti, M. L. A., Hutson, J. R., Mamdani, M. M., et al. (2016). Repetition of intentional drug overdose: a population-based study. Clin. Toxicol. 54, 585–589. doi:10.1080/15563650.2016.1177187

	Getie, A., and Belayneh, Y. M. (2020). A retrospective study of acute poisoning cases and their management at emergency department of Dessie Referral Hospital, Northeast Ethiopia. Drug Healthc. Patient Saf. 12, 41–48. doi:10.2147/DHPS.S241413

	Gummin, D. D., Mowry, J. B., Spyker, D. A., Brooks, D. E., Fraser, M. O., and Banner, W. (2017). 2016 annual report of the American Association of poison control centers’ National Poison Data System (NPDS): 34th annual report. Clin. Toxicol . 55,(10) 1072–1252. doi:10.1080/15563650.2017.1388087

	Hernández-Calle, D., Martínez-Alés, G., and López-Cuadrado, T. (2022). Suicidal and accidental drug poisoning mortality among older adults and working-age individuals in Spain between 2000 and 2018. BMC Geriatr. 22, 114. doi:10.1186/s12877-022-02806-0

	Hu, Y. H., Chou, H. L., Lu, W. H., Huang, H. H., Yang, C. C., Yen, D. H. T., et al. (2010). Features and prognostic factors for elderly with acute poisoning in the emergency department. J. Chin. Med. Assoc. 73, 78–87. doi:10.1016/S1726-4901(10)70006-X

	Jones, J. D., Mogali, S., and Comer, S. D. (2012). Polydrug abuse: a review of opioid and benzodiazepine combination use. Drug Alcohol Depend. 125, 8–18. doi:10.1016/j.drugalcdep.2012.07.004

	Juan Pablo Acuña, B. (2011). Intoxicación grave por psicofármacos. Rev. Médica Clínica Las Condes 22, 332–339. doi:10.1016/S0716-8640(11)70433-3

	Kanehara, A., Yamana, H., Yasunaga, H., Matsui, H., Ando, S., Okamura, T., et al. (2015). Psychiatric intervention and repeated admission to emergency centres due to drug overdose. BJPsych Open 1, 158–163. doi:10.1192/bjpo.bp.115.002204

	Lopez-de-Andres, A., Jimenez-Garcia, R., Hernández-Barrera, V., Jiménez-Trujillo, I., de Miguel-Yanes, J. M., Carabantes-Alarcon, D., et al. (2021). Sex-related disparities in the incidence and outcomes of hemorrhagic stroke among type 2 diabetes patients: a propensity score matching analysis using the Spanish National Hospital Discharge Database for the period 2016–18. Cardiovasc Diabetol. 20, 138. doi:10.1186/s12933-021-01334-2

	Malta, G., Albano, G. D., Lavanco, G., Brancato, A., Cannizzaro, C., Argo, A., et al. (2025). Acute cannabis intoxication among the paediatric population. Front. Toxicol. 7, 1558721. doi:10.3389/ftox.2025.1558721

	Marín-Casino, M., Clemente, C., and Supervía, A. (2024). Cambios en las intoxicaciones durante el periodo de alarma decretado por la pandemia de la COVID-19. Med. Clin. Barc. 162, 354–355. doi:10.1016/j.medcli.2023.10.018

	Mason, M., Pandya, K., and Lundberg, A. (2024). Older adult drug overdose: an application of latent class analysis to identify prevention opportunities. Harm Reduct. J. 21, 61. doi:10.1186/s12954-024-00973-4

	Medina González, L., Fuentes Ferrer, M. E., Suárez Llanos, J. P., Arranz Peña, M. I., and Ochoa Mangado, E. (2008). Epidemiology of drug poisoning in the Ramón y cajal university hospital during a year. Rev. Clin. Esp. 208, 432–436. doi:10.1157/13127603

	Puiguriguer Ferrando, J., Salgado García, E., and Nogué Xarau, S. (2020). Intoxicaciones atendidas en urgencias durante el confinamiento por la pandemia del COVID-19. Emergencias 32, 300–304.

	Resiere, D., Kallel, H., Oxybel, O., Chabartier, C., Florentin, J., Brouste, Y., et al. (2020). Clinical and epidemiological characteristics of severe acute adult poisoning cases in Martinique: implicated toxic exposures and their outcomes. Toxics 8, 28. doi:10.3390/TOXICS8020028

	Rubio González, V., Redondo Martín, S., Ruíz López del Prado, G., Fe Muñoz Moreno, M., and Velázquez Miranda, A. (2016). Urgencias hospitalarias asociadas al consumo de hipnóticos y sedantes, castilla y león, 2009-2013. Available online at: www.msc.es/resp.

	Socias Mir, A., Nogué Xarau, S., Alcaraz Peñarrocha, R. M., Morán Chorro, I., Montero Clavero, F. J., Palomar Martínez, M., et al. (2021). Evolution of poisoned patients admitted to Spanish intensive care units: comparing two periods. Med. Intensiva Engl. Ed. 45, e4–e6. doi:10.1016/j.medine.2021.07.005

	Supervía, A., Salgado, E., Córdoba, F., García Gibert, L., Martínez Sánchez, L., Moreno, A., et al. (2021). Características de las intoxicaciones agudas atendidas en Cataluña y diferencias según grupos de edad: Estudio Intox-28. Emergencias 33, 115–120.

	Vázquez Canales, L. de M., and Frutos Fernández, M. (2023). La prevención cuaternaria en el uso de benzodiacepinas y cómo deprescribirlas. Atención Primaria Práctica 5, 100183. doi:10.1016/j.appr.2023.100183


Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
Copyright © 2025 Wang, Camacho-Arteaga, Muñoz Gallarín, Danés and Agustí Escasany. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/ftox-07-1672470-g003.jpg
80

o
=3

Number of poisoning episodes
B
o

N
o

Number of poisoning episodes
N w oA u @ N ®
s 8 &8 & & 3 3
o o o o o o o

=
o
o

< 18 years old poisoning episodes

o
=3
o

Number of poisoning episodes

= 18 years old poisoning episodes

—e— Self-poisoning

—eo— Accidental

2021
Year

—e— Undetermined

—e— Total






OPS/xhtml/nav.xhtml
Table of Contents

		Cover

		Hospital admissions for acute drug poisoning in adults and children: a 7-year retrospective analysis of hospital discharges at a tertiary center		Background

		Materials and methods

		Results

		Conclusion

		1 INTRODUCTION

		2 MATERIALS AND METHODS		2.1 Study design and population

		2.2 Data sources

		2.3 Data collection and variables

		2.4 Statistical analysis and data management

		2.5 Ethical approval





		3 RESULTS

		4 DISCUSSION		4.1 Strengths and limitations





		5 CONCLUSION

		DATA AVAILABILITY STATEMENT

		ETHICS STATEMENT

		AUTHOR CONTRIBUTIONS

		FUNDING

		ACKNOWLEDGMENTS

		CONFLICT OF INTEREST

		GENERATIVE AI STATEMENT

		SUPPLEMENTARY MATERIAL

		REFERENCES









OPS/images/cover.jpg
’ frontiers | Frontiersin Toxicology

Hospital admissions for acute
drug poisoning in adults and
children: a 7-year retrospective
analysis of hospital discharges at
a tertiary center





OPS/images/ftox-07-1672470-g001.jpg
Intent of poisoning

Self-poisoning

Accidental poisoning

Undetermined poisoning

0

17

<1

37

1-2

44

3-6

17

7-11

108 67

17, Bil! 38 60 118" EISe

30 50 38 83 64 46 49

12-17 18-29 30-39 40-49 50-59 60-69 70-79
Age group (years)

59

60

=80

350

300

250

200

—-150

- 100

-50

Number of episodes





OPS/images/ftox-07-1672470-g002.jpg
Age group

2 (0.5%) mmm < 18 years
= > 18 years
Death 86 (3.3%) wem Total

88 (2.9%)

Treatment not completed [l 40 (1.5%)

42 (1.4%)

77 (19.5%)

Intermediate care facility 735 (28.3%)

812 (27.2%)

314 (79.5%)

Home 1733 (66.9%)

2047 (68.5%)

0 250 500 750 1000 1250 1500 1750 2000
Number of discharges









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
P frontiers | Frontiers in Toxicology





