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des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

The Institute of Medicine defined an adverse drug event (ADE) has "any injury resulting from medical intervention related to a drug." This definition includes harm caused by the drug and harm from the use of the drug. [START_REF] Nebeker | Clarifying adverse drug events: a clinician's guide to terminology, documentation, and reporting[END_REF] Adverse drug events occur in 2% to 22% of inpatients [START_REF] Martins | Adverse drug events among adult inpatients: a metaanalysis of observational studies[END_REF] and in 5% to 35% of outpatients. [START_REF] Tache | Prevalence of adverse drug events in ambulatory care: a systematic review[END_REF] Moreover, between 10% and 19% of visits to an emergency department (ED) are related to an ADE. [START_REF] Queneau | et alAssociation Pédagogique Nationale pour l'Enseignement de la Thérapeutique (APNET). Emergency department visits caused by adverse drug events: results of a French survey[END_REF][START_REF] Budnitz | Medication use leading to emergency department visits for adverse drug events in older adults[END_REF][START_REF] Roulet | Implementing a clinical pharmacy survey of adverse drug events in a French emergency department[END_REF] Adverse drug events are major public health issues in hospitals because of their high morbidity/mortality and economic costs. [START_REF] Hohl | Outcomes of emergency department patients presenting with adverse drug events[END_REF][START_REF] Khan | Comparative epidemiology of hospital-acquired adverse drug reactions in adults and children and their impact on cost and hospital stay-a systematic review[END_REF] For instance, a study on the injectable medication error burden in the United States showed that half of ADEs are preventable because these are caused by medication errors and that ADEs affect more than 7 million patients, cause 7000 deaths, and cost more than U.S. $21 billion in direct medical costs annually. [START_REF] Lahue | National burden of preventable adverse drug events associated with inpatient injectable medications: healthcare and medical professional liability costs[END_REF] In the general population and in specific categories, such as elderly people, causes of drug-related hospital admissions/ED visits include polypharmacy, polyphysicians, noncompliance, medication errors, and inappropriate prescriptions. [START_REF] Nivya | Systemic review on drug related hospital admissions -a pubmed based search[END_REF][START_REF] Patel | Drug-related visits to the emergency department: how big is the problem?[END_REF][START_REF] Jolivot | A systematic review of adult admissions to ICUs related to adverse drug events[END_REF] Adverse drug event detection, documentation, and reporting are essential for adequate medical care and to improve the knowledge on the risk/benefit profiles of medications throughout their lifecycle. However, in the clinical practice, ADE underreporting is a generalized and widespread problem, [START_REF] Stergiopoulos | A survey of adverse event reporting practices among US healthcare professionals[END_REF][START_REF] Hazell | Under-reporting of adverse drug reactions: a systematic review[END_REF] with up to 93% of identified ADEs without relevant internal occurrence report. [START_REF] Howe | A review of the Office of Inspector General's reports on adverse event identification and reporting[END_REF] The main reasons for underreporting are difficulties in determining the ADE cause, lack of time, poor integration of ADE-reporting systems, uncertainty about the reporting procedures, and lack of immediate clinical interest by the clinicians. [START_REF] Stergiopoulos | A survey of adverse event reporting practices among US healthcare professionals[END_REF][START_REF] Hohl | Can reporting of adverse drug reactions create safer systems while improving health data?[END_REF] Rapid ADE detection is also crucial because its successful treatment depends on the ability of physicians to attribute the symptoms to a medication. However, ADE detection by ED physicians is often suboptimal, [START_REF] Hohl | Emergency physician recognition of adverse drugrelated events in elder patients presenting to an emergency department[END_REF][START_REF] Hohl | Do emergency physicians attribute drug-related emergency department visits to medication-related problems?[END_REF] particularly because of the unavailability or poor accuracy of the patients' medication history. [START_REF] Roulet | Assessment of adverse drug event recognition by emergency physicians in a French teaching hospital[END_REF] Indeed, up to two third of medication histories contain at least one error. [START_REF] Tam | Frequency, type and clinical importance of medication history errors at admission to hospital: a systematic review[END_REF] Several studies suggest that among healthcare providers, pharmacists and student pharmacists might be better suited to obtain detailed medication history [START_REF] Mergenhagen | Pharmacist-versus physician-initiated admission medication reconciliation: impact on adverse drug events[END_REF][START_REF] Mathys | Effect of pharmacy students as primary pharmacy members on inpatient interdisciplinary mental health teams[END_REF][START_REF] Lancaster | Impact of students pharmacists on the medication reconciliation process in high-risk hospitalized general medicine patients[END_REF] and to perform medication reconciliation, including in EDs. [START_REF] Mekonnen | Effectiveness of pharmacist-led medication reconciliation programmes on clinical outcomes at hospital transitions: a systematic review and meta-analysis[END_REF][START_REF] Mcnab | Systematic review and meta-analysis of the effectiveness of pharmacist-led medication reconciliation in the community after hospital discharge[END_REF] Therefore, a pharmacist team is routinely deployed in the ED of our hospital since November 2011 to help the ED team detect ADEs, particularly by collecting the patients' medication history. The primary objective of our study was to assess the rate and characteristics of ADEs identified by the pharmacist team in our ED. The secondary objective was to identify risk factors associated with ADEs and particularly with severe ADEs in ED patients. Indeed, a more detailed knowledge of ADE characteristics and risk factors may improve their detection by ED physicians.

unit. Patients who require longer surveillance are addressed to the short stay emergency hospitalization unit. Our study was performed according to the World Medical Association Declaration of Helsinki and was approved by the hospital institutional reviewboard. Oral consent was obtained from all participants or from a member of their family. This study was registered on ClinicalTrials.gov (NCT03442010). Only the authors involved in the patients' management had access to their nonanonymized medical data. Patient data were then anonymized by removing any identifying information before the analysis.

Participants

Participation in this study was proposed by clinical pharmacists to all adult patients (>18 y) admitted to the ED from November 2011 to April 2015 and who underwent a medication history interview (for medication reconciliation) with a member of the pharmacist team from 8:00 a.m to 6.00 p.m., Monday to Friday (Fig. 1, flow chart). Patients were prospectively and consecutively included and were followed until ED discharge. Patients were not included if they presented acute psychological troubles or if they (or a family member) refused to participate in the study or in the case of voluntary medication poisoning.

Interventions

The ED medical staff includes junior emergency physicians, a senior physician who supervises medical decisions, and a pharmacist team (one senior pharmacist, one resident, and four pharmacy students). The ED pharmacist team carries out as many medication history interviews as possible from 8:00 a.m. to 6:00 p.m. (Monday-Friday) according to the availability of the pharmacist team. Therefore, all the patients included in the study were interviewed during these working hours but could have arrived at the ED at any time. All pharmacist team members received specific training on ADE detection [START_REF] Arimone | Updating the French method for the causality assessment of adverse drug reactions[END_REF][START_REF] Trotti | CTCAE v3.0: development of a comprehensive grading system for the adverse effects of cancer treatment[END_REF][START_REF] Naranjo | A method for estimating the probability of adverse drug reactions[END_REF] and medication reconciliation, according to the High 5s project standard operating procedures. [START_REF] Van Den Bemt | Effect of medication reconciliation on unintentional medication discrepancies in acute hospital admissions of elderly adults: a multicenter study[END_REF][START_REF] Arimone | Update of the French drug reaction assessment method[END_REF] With each included patient, the pharmacist team carried out a structured interview to determine (a) the best possible medication history (BPMH), including self-medication and medication reconciliation and (b) the self-reported adherence as well as when and how they took their drug(s). The BPMH interview was conducted following the standard operating procedures recommended by the World Health Organization, [START_REF] Van Den Bemt | Effect of medication reconciliation on unintentional medication discrepancies in acute hospital admissions of elderly adults: a multicenter study[END_REF] as previously described. [START_REF] Breuker | Medication errors at hospital admission and discharge: risk factors and impact of medication reconciliation process to improve healthcare[END_REF] The BPMH was defined as the most comprehensive list of all medications taken by the patient, including prescription drugs and self-medication, and was obtained through the following: (a) the patient's interview (or family interview if the patient could not answer); (b) drug prescriptions, if available; (c) phone calls to community pharmacies, physicians, and/or nurses; and (d) electronic medical record. The BPMH was based on at least two sources of information.

The sociodemographic data, medical history, current clinical status, FRENCH triage scale level, and clinical out-come were also collected by the pharmacist team.

Outcomes and Measurements

The primary outcome was the ADE rate. Adverse drug event was defined as any harm caused by the use of a drug or the inappropriate use of a drug.1 This definition included injuries (signs, symptoms, or laboratory abnormalities) resulting from adverse drug reactions (ADRs) or noncompliance to medication prescriptions. Voluntary medication poisoning was excluded from the ADE definition. Adverse drug events were classified in two categories: "direct ADR" (when the medication was judged to be the only cause of the pathological condition) and "participating ADR" (when the medication was judged not to be the only cause of the pathological condition, but to have facilitated or aggravated it). [START_REF] Roulet | Assessment of adverse drug event recognition by emergency physicians in a French teaching hospital[END_REF] Adverse drug events were attributed to a medication by the pharmacist and confirmed by the treating senior ED physician, in real time. The medication causality was based on the search for chronological, semiological (symptoms, contributing factors, complementary exam results...), and bibliographic objective criteria. [START_REF] Arimone | Updating the French method for the causality assessment of adverse drug reactions[END_REF][START_REF] Naranjo | A method for estimating the probability of adverse drug reactions[END_REF] The ADE severity was assessed according to the Common Terminology Criteria for adverse events as spontaneous regression, regression after symptomatic treatment, hospitalization with no life-threat, life-threatening risk, and death. Severe ADEs were defined as ADEs that required hospitalization or led to the patient's death. [START_REF] Trotti | CTCAE v3.0: development of a comprehensive grading system for the adverse effects of cancer treatment[END_REF] In the case of doubt about the diagnosis or category of an ADE, the case was reviewed by an expert committee that included two senior ED physicians, one senior and one junior clinical pharmacists, and one pharmacovigilance physician. The medication causality was confirmed by consensus among the five members. Cases of medication toxicity were notified to the regional pharmacovigilance center at the physicians and pharmacists' discretion.

For each ADE, the medication involved as well as the ADE category (direct ADR, participating ADR, noncompliance to medication prescription), and severity were recorded.

Analysis

The patients' characteristics were described with percentages for categorical variables and means ± standard deviations for quantitative variables. The characteristics of patients with ADE and without ADE were compared with the Student t or the Mann-Whiney U test for continuous variables and with the χ2 or Fisher exact test for categorical variables. The variables considered as candidate ADE predictors included all data collected by the pharmacist team (e.g., patients' characteristics, demographic, reasons for ED visit, current medications…) and variables already reported in the literature as ADE risk factors (age, [START_REF] Pedros | Prevalence, risk factors and main features of adverse drug reactions leading to hospital admission[END_REF][START_REF] Alexopoulou | Adverse drug reactions as a cause of hospital admissions: a 6-month experience in a single center in Greece[END_REF][START_REF] Leendertse | Frequency of and risk factors for preventable medication-related hospital admissions in the Netherlands[END_REF][START_REF] Andreazza | Causes of drug-related problems in the emergency room of a hospital in southern Brazil[END_REF][START_REF] Alhawassi | A systematic review of the prevalence and risk factors for adverse drug reactions in the elderly in the acute care setting[END_REF][START_REF] Kongkaew | Risk factors for hospital admissions associated with adverse drug events[END_REF] sex, [START_REF] Pedros | Prevalence, risk factors and main features of adverse drug reactions leading to hospital admission[END_REF][START_REF] Fattinger | Epidemiology of drug exposure and adverse drug reactions in two Swiss departments of internal medicine[END_REF][START_REF] Becker | Sex differences in drug abuse[END_REF][START_REF] Van Etten | Male-female differences in transitions from first drug opportunity to first use: searching for subgroup variation by age, race, region, and urban status[END_REF][START_REF] Van Etten | Male-female differences in the earliest stages of drug involvement[END_REF][START_REF] Abegaz | Nonadherence to antihypertensive drugs: a systematic review and meta-analysis[END_REF] number of treatments, and some drug types,37,44 such as antineoplastic compounds). The association between variables and ADE risk was analyzed using logistic regression.

The variables with P values lower than 0.15 in univariate models were considered for multivariable analyses. After stepwise selection, only the variables with P values lower than 0.05 in the multivariable model were considered significantly associated with ADE risk and were kept in the final multivariable model. All the variables analyzed in the univariate models are represented in the tables that, however, only present the odds ratios of the variables included in the final multivariable model.

The risk factors of severe ADEs (hospitalization with no life threat, life-threatening risk, or death) versus spontaneous regression or regression after symptomatic treatment were also analyzed, using the same methodology. Missing data were not replaced. Statistical analyses were performed with SAS 9.1 (SAS Institute, France), and the statistical bilateral significance threshold was set at 5%.

RESULTS

Characteristics of the Study Population

Among the 140,953 patients who visited the ED from November 2011 to April 2015, 8275 patients (5.9%) were included in the study. The study population's baseline characteristics (at ED entry) are presented in Table 1. The mean ± SD age was 59.7 ± 22.9 years, and the sex ratio was close to 1; 68.8% of them arrived at the ED during working hours/days and 31.2% during the night or weekend.

Patients presented to the ED mainly for cardiovascular (23.8% of all included patients) and hepatogastrointestinal (22.1%) reasons. On average, they were taking 4.8 ± 4.2 drugs. In total, 3084 patients (38% of all included patients) were hospitalized after the passage at the ED, and 25 (0.3%) patients died at the ED. Moreover, 20.5% (633/3084) of hospitalizations and 52% (13/25) of deaths at the ED were related to an ADE. Adverse drug events were detected in 1299 patients (15.7% of the study population), with no difference between patients who entered the ED during working hours/days and during the night/weekend (15.8% versus 14.9%, P = 0.39). In comparison with the non-ADE population, the ADE population was older (65.8 ± 21.5 versus 58.5 ± 23.0 y), with a higher proportion of men (51.4% versus 47.7%), of patients living in institution (11.9% versus 7.5%), and number of taken drugs (6.3 ± 3.8 versus 4.5 ± 4.2) (Table 1). Moreover, the rates of death at the ED and hospitalization were higher in the ADE than in the non-ADE group (1% versus 0.2% and 49.3% versus 35.4%, respectively).

Description of ADEs Cases

The most frequent ADE-related symptoms were bleeding (24.7% of all ADEs), neurologic (17.0%), metabolic (14.5%), gastrointestinal (11.1%), and cardiovascular problems (8.9%). In total, 37.4% of ADEs were caused by direct medication effects ("direct ADR"), 23.6% by noncompliance with prescription (underuse or misuse), and 33.7% by the drug contribution to a multifactorial pathological condition ("participating ADR") (Table 2). Among patients with ADE, the ADE was the direct cause of the ED visit in 86.7% of cases (n = 1126/1299), and it led to hospitalization in 48.8% (633/1299) and to death in 2.2% (29/1299) (1.0% in ED and 1.2% during the post-ED hospitalization). Medications targeting the nervous system (482 of the 1689 drugs taken by patients with ADE, 28.5%), blood and blood-forming organs (396/1,689, 23.4%), cardiovascular system (239/1689, 14.2%), and alimentary tract and metabolism (208/1689, 12.3%) were more often involved in the detected ADEs (Table 3). On the other hand, ADEs were more frequent in patients who took antineoplastic and immunomodulating agents (20.7% of all patients treated with these drugs), medications for blood and blood-forming organs (10.4% of all patients treated with these drugs), and anti-infective drugs for systemic use (9.3% of all patients treated with these drugs) (Table 3).

Adverse Drug Event Risk Factors

The multivariable analyses showed that overall, ADEs were associated with male sex, ED visit for neurologic problems, visit to the emergency critical care unit or to the short stay hospitalization unit, use of blood and blood-forming agents, anti-infective drugs for systemic use, and antineoplastic/immunomodulating agents (Table 4). Moreover, each ADE category was associated with different variables. Specifically, male sex, alcohol consumption, and visit to the short stay hospitalization unit were associated with participating and noncompliance ADRs, but not with direct ADRs. On the other hand, visit to the emergency critical care unit and antineoplastic/immunomodulating medications were associated with direct and participating ADRs, but not with noncompliance ADRs. A number of drugs higher than 5 was associated only with direct ADRs.

Risk Factors of Severe ADEs

The results of the univariate and multivariable analyses for the risk of severe ADEs are presented in Table 5. In multivariable analyses, age, male sex, renal failure, visit to the emergency critical care unit or to the short stay hospitalization unit, and the use of blood and antineoplastic/immunomodulating medications and participating ADRs were associated with severe ADEs. Conversely, ED visit without immediate need of urgent care (FRENCH triage scale level 5) and ED visit for cardiovascular problems were associated with a lower risk of severe ADEs.

DISCUSSION

The rapid identification and treatment of ADEs are fundamental to improve the quality of care and therapeutic outcomes. In EDs, physicians need immediate and complete access to clinical and therapeutic information to diagnose ADEs and provide quality care. To this aim, physicians, pharmacists, and all healthcare professionals must work together to combine their respective expertise and resources. In our study, the clinical pharmacy team contributed to identify ADEs in 15.7% (1299/8275) of the patients who underwent a medication history interview during their visit to the ED. Moreover, our multivariable analysis highlighted some risk factors of ADE and severe ADE.

Previous studies have investigated ADE incidence and types in different healthcare settings, such as communities, community pharmacies, hospitals, and EDs. [START_REF] Basger | Application of drug-related problem (DRP) classification systems: a review of the literature[END_REF] However, comparisons are difficult because ADE definition differed among studies and sometimes overlapped with other terms, such as drug-related problems, drug related visit, or medication errors. Moreover, the methodologies used to assess ADE incidence often varied among works, which are either prospective studies including only a few hundreds of patients or retrospective cohort studies with several thousands of patients. Retrospective cohort studies are often based on National Health Service databases where ADEs are identified using a list of International Classification of Diseases codes. [START_REF] Hohl | ICD-10 codes used to identify adverse drug events in administrative data: a systematic review[END_REF] The main limitation of such studies is that they can underestimate ADE rate because they rely on International Classification of Diseases codes [START_REF] Edwards | Adverse drug reactions: definitions, diagnosis, and management[END_REF] and because ADEs are frequently underreported. [START_REF] Hazell | Under-reporting of adverse drug reactions: a systematic review[END_REF] Moreover, because of the variety of coding processes and of methods used to identify ADEs in administrative data, these analyses are much more difficult than the use of raw data. [START_REF] Hohl | ICD-10 codes used to identify adverse drug events in administrative data: a systematic review[END_REF] In our study, we included 5.9% of all patients who visited our ED. This rate is slightly higher than in comparable studies that included between 1.6% and 3.5% of patients presenting at the ED. [START_REF] Roulet | Implementing a clinical pharmacy survey of adverse drug events in a French emergency department[END_REF][START_REF] Roulet | Assessment of adverse drug event recognition by emergency physicians in a French teaching hospital[END_REF][START_REF] Asseray | Frequency and severity of adverse drug reactions due to self-medication: a cross-sectional multicentre survey in emergency departments[END_REF][START_REF] Roulet | Establishing a pharmacy presence in the emergency department: opportunities and challenges in the French setting[END_REF] - ---------------------------------------------------------------------------------------------------------------Data are presented as mean ± standard deviation or n (%). FRENCH triage scale level 1: immediately life-threatening; level 2: marked impairment of a vital organ, or imminently lifethreatening, or functionally disabling traumatic lesion; level 3: functional impairment, or organic lesions likely to deteriorate within 24 h, or complex medical situation justifying the use of several hospital resources; level 4: stable, noncomplex functional impairment or organic lesions, but justifying the urgent use of at least one hospital resource; level 5: no functional impairment or organic lesion justifying the use of hospital resources. -----------------------------------------------------------------------------------------------------------------In our analysis, we found that approximately 15% of ED visits were related to an ADE, in accordance with prospective studies reporting rates between 10% and 19%.4-6 The most common symptoms associated with ADEs were bleeding, endocrine, neurologic, and gastrointestinal problems, as previously reported. 48 In agreement with various studies, [START_REF] Patel | Drug-related visits to the emergency department: how big is the problem?[END_REF][START_REF] Roulet | Assessment of adverse drug event recognition by emergency physicians in a French teaching hospital[END_REF] 20.5% of post-ED hospitalizations and 52.0% of deaths at ED were due to an ADE. The post-ED hospitalization rate was slightly higher, and mortality was fivefold higher (1% versus 0.2%) in the ADE than non-ADE group, similarly to the 3.5-fold death increase reported by Classen et al. [START_REF] Classen | Adverse drug events in hospitalized patients. Excess length of stay, extra costs, and attributable mortality[END_REF] As previously described, the medications most involved in ADE (66% of cases) were nervous system, blood and blood forming organ, and cardiovascular system drugs .11 In addition, during the medication history interview for medication reconciliation and BPMH, we recorded all the drugs taken by the patient, which allowed us to calculate ADE rate per class (Anatomical Therapeutic Classification [ATC] 1st level) and subclass (ATC 2nd level) of medications, which is usually not done in studies on ADEs. This is particularly important for the clinical practice. For example, antineoplastic and immunomodulating agents ranked fifth in terms of number of ADEs but were first in terms of occurrence. To our knowledge, this is the first time that a prospective study presents ADE incidence in function of the drug class and subclass in a cohort of more than 8000 patients with 42,511 medications.

Another originality of our study was to analyze risk factors for each ADE categories (direct ADRs, participating ADRs, and noncompliance) and for severe ADE. We found that age was not independently associated with ADE risk (all categories), in agreement with most studies, [START_REF] Pedros | Prevalence, risk factors and main features of adverse drug reactions leading to hospital admission[END_REF][START_REF] Alexopoulou | Adverse drug reactions as a cause of hospital admissions: a 6-month experience in a single center in Greece[END_REF][START_REF] Leendertse | Frequency of and risk factors for preventable medication-related hospital admissions in the Netherlands[END_REF][START_REF] Andreazza | Causes of drug-related problems in the emergency room of a hospital in southern Brazil[END_REF] but not all. [START_REF] Alhawassi | A systematic review of the prevalence and risk factors for adverse drug reactions in the elderly in the acute care setting[END_REF][START_REF] Kongkaew | Risk factors for hospital admissions associated with adverse drug events[END_REF] Differences in ADE definition and in the patient populations may explain this heterogeneity among studies. On the other hand, age was an independent risk factor of participating ADR and severe ADEs. Medications for blood and blood-forming organs, antineoplastic and immunomodulating agents, and anti-infective drugs for systemic use were independent risk factors of all ADEs, as previously reported [START_REF] Alhawassi | A systematic review of the prevalence and risk factors for adverse drug reactions in the elderly in the acute care setting[END_REF][START_REF] Shehab | US emergency department visits for outpatient adverse drug events, 2013-2014[END_REF][START_REF] Oscanoa | Hospital admissions due to adverse drug reactions in the elderly. A meta-analysis[END_REF] and also of severe ADEs (except for anti-infective drugs). Moreover, ED visit to the emergency critical care and short stay hospitalization unit (i.e., the highest ED priority) were associated with ADEs and also severe ADEs. This information might contribute to improve the detection and management of patients with ADEs. In case of direct ADRs, a medication change or dosage adjustment may be proposed, whereas for noncompliance, a specific therapeutic education can be proposed. The most complex care management concerns patients with participating ADRs where the medication is not the only cause of the clinical event but also an aggravating factor. Accordingly, participating ADRs were associated with risk of severe ADE.

Our study has many strengths. To our knowledge, this is the first prospective study that analyzed the rate, severity, and independent risk factors in different categories of ADEs detected by clinical pharmacists in a cohort of more than 8000 adult patients in an ED. Our ED population included all types of adult patients visiting an ED and was not limited to specific classes of medications. The rigorous prospective data collection performed by the pharmacist team included demographic, clinical, biological, and therapeutic data as well as information on the (correct or incorrect) use of treatments by the patient, self-medication, and medication adherence. This allowed us to assess ADE association with many variables related to the patients, their ED visit, and their treatment, in a more comprehensive manner than previously done. 35 Finally, our study provides a robust estimate of ADE-related ED visits because f several methodological strengths. First, integrating the clinical pharmacist team in the ED for BPMH collection and medication reconciliation ensured a high level of ADE detection, particularly of participating ADRs. Second, an expert committee reviewed suspect cases, ensuring correct ADE diagnosis and classification.

- ---------------------------------------------------------------------------------------------------------------Abbreviations: FRENCH, 26 level 1: immediately life-threatening; level 2: marked impairment of a vital organ, or imminently life-threatening, or functionally disabling traumatic lesion; level 3: functional impairment, or organic lesions likely to deteriorate within 24 h, or complex medical situation justifying the use of several hospital resources; level 4: stable, noncomplex functional impairment, or organic lesions, but justifying the urgent use of at least one hospital resource; level 5: no functional impairment or organic lesion justifying the use of hospital resources; GFR, glomerular filtration rate. Abbreviation: GFR, glomerular filtration rate. -----------------------------------------------------------------------------------------------------------------Our study also has some limitations. Its monocentric design and our recruitment method may limit the generalization of our results, because of selection bias. First, pharmacists were present only during working days/hours and only 5.9% of patients who visited ED were included. However, patients visiting the ED during night or weekend and who were still present during working hours/days could be included (31.2% of our sample). Second, according to the French regulation, we included only patients who gave their consent for the study. However, only few patients refused (<1%), because the pharmacist's intervention is a routine practice in our ED. Because of the very small number of refusals, we did not record them, but the risk of recruitment bias seems negligible. Noninclusions due to psychological disturbance or voluntary poisoning not only were recorded but also represented a very small number of patients.

Another limitation comes from the decision to analyze only patients with outmissing data rather than using a multiple imputation method to replace missing data. This could result in a possible bias in the regression coefficients. However, because of the large number of patients and the small number of missing data for most variables, a multiple imputation approach was not included in our methodology. Lastly, our study highlighted the helpful role played by a pharmaceutical team integrated in an ED, as already described in endocrinology32 and surgery departments.52 Nevertheless, our observational design, without any control arm, does not allow to conclude about the specific role of pharmacists to improve the quality of care.

-----------------------------------------------------------------------------------------------------------------Abbreviations: FRench Emergency Nurses Classification in Hospital scale (FRENCH) ,26 level 1: immediately life-threatening; level 2: marked impairment f a vital organ, or imminently life-threatening, or functionally disabling traumatic lesion; level 3: functional impairment, or organic lesions likely to deteriorate within 24 h, or complex medical situation justifying the use of several hospital resources; level 4: stable, noncomplex functional impairment or organic lesions, but justifying the urgent use of at least one hospital resource; level 5: no functional impairment or organic lesion justifying the use of hospital resources; GFR, glomerular filtration rate. -----------------------------------------------------------------------------------------------------------------

CONCLUSIONS

In summary, 15.7% (n = 1299) of our large ED population (n = 8275) had ADEs detected by the pharmacist team and confirmed by the ED physician or expert committee. Most ADEs (71%) were related to a medication directly or indirectly, whereas 24% of ADEs were related to noncompliance with the prescription, and 5% had an undetermined cause. The most common ADE symptoms were bleeding, endocrine and neurologic problems, and were caused by anticoagulants, antibiotics, and antineoplastic/ immunomodulating agents. Finally, male sex, ED visit for neurologic problems, visit to the emergency critical care or to short stay hospitalization units, as well as blood, anti-infective, antineoplastic, and immunomodulating treatments were independent risk factors of ADE. Such risk factors may help primary care providers prioritize patients for medication reconciliation and detect rapidly ADE related ED visit, to reduce morbidity and mortality.
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