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Introduction: Triazole antifungal agents are widely used to treat and prevent systemic mycoses. With wide clinical use, the number of reported adverse events has gradually increased. The aim of this study was to analyze the cardiac disorders associated with TAAs (fluconazole, voriconazole, itraconazole, posaconazole and isavuconazole) based on data from the US Food and Drug Administration Adverse Event Reporting System FDA Adverse Event Reporting System.Methods: Data were extracted from the FAERS database between the first quarter of 2004 and third quarter of 2022. The clinical characteristics in TAA-associated cardiac AE reports were analyzed. Disproportionality analysis was performed to evaluate the potential association between AEs and TAAs using the reporting odds ratio (ROR) and proportional reporting ratio (PRR).Results: Among 10,178,522 AE reports, 1719 reports were TAA-associated cardiac AEs as primary suspect drug. Most reports were related to fluconazole (38.34%), voriconazole (28.56%) and itraconazole (26.76%). Itraconazole (N = 195, 42.39%) and isavuconazole (N = 2, 14.29%) had fewer serious outcome events than three other drugs including fluconazole, voriconazole, and posaconazole. 13, 11, 26, 5 and 1 signals were detected for fluconazole, voriconazole, itraconazole, posaconazole and isavuconazole, respectively. The number of new signals unrecorded in the drug label was 9, 2, 13, 2 and 0 for fluconazole, voriconazole, itraconazole, posaconazole and isavuconazole, respectively.Conclusion: Isavuconazole might be the safest of the five TAAs for cardiac AEs. TAA-associated cardiac disorders may result in serious adverse outcomes. Therefore, in addition to AEs on the drug label, we should pay attention to new AEs unrecorded on the drug label during the clinical use of TAAs.Keywords: triazole antifungal agents, FAERS, cardiac disorders, adverse events, isavuconazole
1 INTRODUCTION
Triazole antifungal agents (TAAs) are used for front-line prophylaxis and as therapy for many systemic mycoses owing to their broad antifungal spectrum and low toxicity (Khanina et al., 2021; Stemler et al., 2023). They inhibit the cytochrome P450 (CYP)-dependent 14-а-demethylase to prevent the synthesis of ergosterol from lanosterol in the fungal cell membrane, thereby causing fungal cell death (Lass-Flörl, 2011). Clinically available TAAs include fluconazole, voriconazole, itraconazole, posaconazole and isavuconazole. TAAs have different recommendations in clinical practice based on their different antibacterial spectra, pharmacokinetics and the severity of the disease. The most common systemic mycoses in clinic are caused by Candida and Aspergillus infections (Ikuta et al., 2024). Fluconazole has good antifungal activity against Candida (except for Candida krusei and Candida glabrata), but no activity against Aspergillus. It is generally recommended for the treatment of mild Candida-infected patients without a history of prophylactic use of azole antifungal agents (Chinese Association Hematologists, 2020). Voriconazole, itraconazole, posaconazole and isavuconazole all have good antifungal activity against Candida and Aspergillus, which are used to treat patients with Candida and/or Aspergillus infection. Voriconazole is recommended as the preferred drug to treat patients with invasive aspergillosism (Patterson et al., 2016; Ullmann et al., 2018). Moreover, mucormycosis is prone to occur in immunocompromised patients, and once it occurs, the mortality rate is high. Due to the outbreak of Coronavirus disease (COVID-19), the occurrence of mucormycosis has significantly increased (Muthu et al., 2024; Sharma et al., 2024). Currently, the only effective drugs for the treatment of mucormycosis are amphotericin B, posaconazole and isavuconazole (Cornely et al., 2019).
Many adverse events (AEs) have been reported in their post-marketing application, mainly including hepatotoxicity, gastrointestinal reaction, renal impairment, rash, and cardiac disorders (Amsden and Gubbins, 2017; Shen et al., 2022; Yu and Liao, 2022; Zhou et al., 2022). Among these, cardiac disorders were a significant systemic organ class (SOC) signals for important medical events (IMEs) induced by TAAs (Zhou et al., 2022). Cardiac disorders are common clinical conditions associated with high mortality rates (Shinomoto et al., 2022). There are many manifestations such as torsade de pointes, long qt syndrome, ventricular tachycardia and cardiac failure (Perpinia et al., 2022). Many possible mechanisms are related to the occurrence of TAA-induced cardiac disorders. Various factors caused the increased concentration of TAAs to lead to the occurrence of cardiac disorders, such as the variation of cytochrome P450 (CYP) activity or polymorphisms, and overdosage (Amsden and Gubbins, 2017; Teaford et al., 2020). Moreover, TAAs were observed to change the concentration of other drugs caused by drug-drug interactions, which led to the occurrence of cardiac disorders (Mourad et al., 2019; Yuan et al., 2023).
There have been many reports about TAA-induced cardiac disorders in recent years. It included arrhythmia, bradycardia, cardiac arrest, qt interval prolongation, torsade de pointes et al. (Salem et al., 2017; Mellinghoff et al., 2018; Zhou et al., 2022; Yuan et al., 2023). Among these, qt interval prolongation was mainly found in fluconazole, voriconazole, itraconazole, and posaconazole (Yu and Liao, 2022). In addition to these cardiac AEs on the drug label, some new serious cardiac AEs unrecorded on the drug label are gradually discovered with the increase of their clinical use. For example, itraconazole induced heart failure when it was administrated at the dosage of 200 mg twice a day or once a day (Paleiron et al., 2011; Abraham and Panda, 2018). Isavuconazole shortened the qt interval according to the drug label, however, it was demonstrated that isavuconazole could induce qt interval prolongation at regular dosage as specified in the drug label in recent years (Marty et al., 2016; Zhou et al., 2022). Thus, it is of important significance to explore new cardiac AEs to ensure drug safety.
To the best of our knowledge, there are currently several pharmacovigilance systems established by countries or organizations, such as the World Health Organization, China National Medical Products Administration, US Food and Drug Administration (FDA), and European Medicines Agency, to monitor adverse reactions. Of these, the FDA Adverse Event Reporting System (FAERS) is the largest public database for the monitoring of drugs and therapeutic biologics in post-marketing use (Rodriguez et al., 2001; Banda et al., 2016). It includes AEs caused by all FDA-approved drugs (Sakaeda et al., 2013). However, there have been no comprehensive reports on cardiac disorders regarding TAAs. In this study, we comprehensively evaluated TAA-induced cardiac disorders by a disproportionality analysis using the FAERS, aiming to that it can serve a better clinical application for different populations.
2 MATERIALS AND METHODS
2.1 Data sources and processing
The FAERS database is a public database of self-reported AEs in many countries worldwide. Data from the FAERS database are released quarterly. We obtained TAA-associated cardiac AEs from the first quarter of 2004 to third quarter of 2022 from the FAERS database using OpenVigil 2.1 tool, and conducted a pharmacovigilance study using these data (Böhm et al., 2021). In this study, TAAs included fluconazole, voriconazole, itraconazole, posaconazole and isavuconazole. AE names were coded based on preferred term (PT) codes and SOCs using the Medical Dictionary for Regulatory Activities (MedDRA, version 25.1).
Then we further screened and deduplicated these data. Firstly, all PTs associated with each TAA were extracted from the first quarter of 2004 to third quarter of 2022 from the FAERS database, and were grouped into different SOCs. Secondly, PTs from the SOC coded as “cardiac disorders” were selected out and used for the subsequent analysis. Thirdly, cardiac AEs associated with each TAA were extracted based on these enrolled PTs. Lastly, we deduplicated the reports of TAA-associated cardiac AEs, and the detailed screening process was shown in Figure 1. Reports with the same information including adverse event, ISR number, date received, drug, indication, gender, reporter country and age were identified as duplicate reports and excluded. Then we further selected out AEs as primary suspect (PS) by excluding in which AEs may have occurred due to interacting drugs, concomitant drugs, secondary suspect drugs, and other unknown. After the above deduplication, the remaining reports were used for follow-up analysis.
[image: Figure 1]FIGURE 1 | The flow diagram of screening TAA-associated cardiac AEs from the FAERS database.
Clinical characteristics in enrolled reports with TAA-associated cardiac AEs were analyzed, including sex, age, reporting region, outcome and reporting year. Serious outcomes included hospitalization, life-threatening, disability, congenital anomaly, and death.
2.2 Signal mining
In this study, the disproportionality analysis was performed to evaluate the potential association between AEs and TAAs using the reporting odds ratio (ROR) and proportional reporting ratio (PRR) (Alkabbani and Gamble, 2021; Greten et al., 2021). Cardiac AEs were considered to be positive and associated with the corresponding drugs when the ROR and PRR both met the criteria (Supplementary Table S1).
2.3 Statistical analysis
Descriptive analyses were performed to summarize the clinical characteristics in the reports of TAA-associated cardiac AEs. All data mining and statistical analyses were performed using Microsoft Excel 2019 and Microsoft PowerPoint 2019 (Microsoft, Redmond, Washington, United States).
3 RESULTS
3.1 Descriptive analyses
There were totally 10,178,522 AEs in the FAERS database from 2004 Q1 to 2022 Q3. Among these, 53,864 (0.53%) AEs were attributed to TAAs, including fluconazole, voriconazole, itraconazole, posaconazole and isavuconazole, of which 6,174 were cardiac AEs (11.46%). Voriconazole (39.71%) and fluconazole (35.19%) accounted for the highest percentage of TAA-associated AEs, followed by itraconazole (12.96%), posaconazole (7.32%) and isavuconazole (4.82%); However, fluconazole accounted for the highest percentage of TAA-associated cardiac AEs (42.65%), followed by voriconazole (32.09%), itraconazole (19.48%), posaconazole (5.39%), and isavuconazole (0.39%) (Table 1). Further screening about TAA-associated cardiac AEs as PS was performed by excluding “Rode code” as interacting, concomitant, secondary suspect drug, and unknown. There were totally 1719 reports with TAAs as PS drugs. The orders by proportion from highest to lowest were fluconazole (38.34%), voriconazole (28.56%), itraconazole (26.76%), posaconazole (5.53%), and isavuconazole (0.81%), and the orders were the same as that of TAA-associated cardiac AEs.
TABLE 1 | Distribution of TAA-associated AEs and cardiac AEs.
[image: Table 1]Table 2 describes the clinical characteristics in reports of TAA-associated cardiac AEs. The mean age in the reports was 55.24 years. There were similar reported numbers of males and females (45.67% vs. 41.42%). These reports were mainly from the United States (32.98%), followed by Japan (10.82%) and China (9.19%). Hospitalization was the most frequent serious outcome event (22.80%), followed by death (16.11%), and life-threatening (13.96%). Fluconazole (N = 407, 61.76%) resulted in the most serious outcome events, followed by voriconazole (N = 277, 56.42%), posaconazole (N = 65, 68.42%), itraconazole (N = 195, 42.39%), and isavuconazole (N = 2, 14.29%). Moreover, 5%–8% of reports in 2015–2022 were related to cardiac AEs, and around 3%–5% were related to cardiac AEs in other years (Table 3).
TABLE 2 | Clinical characteristics in reports of TAA-associated cardiac AEs.
[image: Table 2]TABLE 3 | The counts of patients with TAA-associated cardiac AEs yearly from 2004 Q1 to 2022 Q3.
[image: Table 3]Daily dosage distribution of these five TAAs were further analyzed. There were 250 reports that the dosage of fluconazole was known, followed by 246 reports for voriconazole, 93 reports for itraconazole, 43 reports for posaconazole, and 2 reports for isavuconazole. According to the instructions, the routine daily dosage of fluconazole, voriconazole, posaconazole, itraconazole, and isavuconazole are 400, 400, 300, 200, and 200 mg, respectively. For these reports of known dosage, it showed that 235 reports (235/250, 94.00%), 215 reports (215/246, 87.40%), 37 reports (37/93, 39.78%), 24 reports (24/43, 55.81%), and one report (1/2, 50.00%) did not exceed the routine daily dosage for fluconazole, voriconazole, itraconazole, posaconazole and isavuconazole, respectively (Supplementary Table S2).
3.2 Disproportionality analyses
We screened for positive TAA-associated cardiac adverse signals based on the criteria for ROR and PRR. Fluconazole, voriconazole, itraconazole, posaconazole, and isavuconazole produced 13, 11, 26, 5 and one signals, respectively (Table 4). Many new cardiac AEs that were unrecorded on the drug label were found in our data mining from FAERS, including transposition of the great vessels, Kounis syndrome, Fallot’s tetralogy, ventricular fibrillation, atrioventricular block first degree, ventricular extrasystoles, sinus bradycardia, pericarditis and cardiac failure chronic for fluconazole; ventricular hypokinesia and pericardial effusion for voriconazole; reperfusion arrhythmia, atrioventricular block, left ventricular dysfunction, torsade de pointes, supraventricular extrasystoles, ventricular extrasystoles, myocarditis, cardiomegaly, haemoptysis, pericardial effusion, atrioventricular block complete, atrial flutter and arteriosclerosis coronary artery for itraconazole; and cardiac arrest for posaconazole. No new cardiac AEs were associated with isavuconazole.
TABLE 4 | Signal strength of TAA-associated cardiac AEs at the PT level in the FAERS database.
[image: Table 4]4 DISCUSSION
In this study, we comprehensively evaluated cardiac disorders associated with TAAs in a real-world pharmacovigilance study of post-marketing drugs based on the FAERS database. In total, 1719 reports of cardiac AEs associated with TAAs as PS drugs were obtained after deduplication, accounting for 27.84% (1719/6174) of all AEs associated with TAAs, indicating that it is common and needs attention. According to the clinical characteristics in reports of TAA-related cardiac AEs, TAAs induce several serious outcome events including death, life-threatening, hospitalization, disability and congenital anomaly, especially fluconazole, voriconazole, posaconazole, and itraconazole. Isavuconazole was only reported in 14 cardiac AE reports, which mainly focused on other outcome events. Moreover, this study analyzed the yearly distribution of counts of patients from 2004 Q1 to 2022 Q3. The low number of isavuconazole-related cardiac AE reports may be attributed to the limited clinical application, which was approved in 2015.
Moreover, the occurrence of drug-induced AEs is usually related to its dosage. Daily dosage distribution analysis showed that some reports of drug dosage were unknown because the FAERS database is a self-reporting system and exists some missing data. For these reports of known dosage, fluconazole (94.00%) and voriconazole (87.40%) had large proportion of reports using no more than the routine daily dosage, indicating that it might be easy to be prone to cardiac AEs even if they were administrated no more than routine daily dosage. However, itraconazole and posaconazole only had 39.78% and 55.81% reports using no more than the routine daily dosage, indicating that the cardiac AEs they caused might be related to overdose use.
Based on TAA-associated adverse signals mining from the FAERS database, we screened their cardiac adverse signals and further obtained positive signals by the disproportionality analysis. To improve the sensitivity, specificity and predictive value, we selected two measures of disproportionality (ROR and PRR methods) together for signal detection. ROR compares the odds of reporting an event of interest for a particular drug to all other events, relative to the reporting odds for other drugs in the FAERS database; PRR is the proportion of spontaneous reports for a particular drug that are related to a particular adverse event, divided by the corresponding proportion for other drugs in the FAERS database (Rothman et al., 2004). van Puijenbroek et al. conducted a comparison of measures of disproportionality for signal detection in spontaneous reporting systems for adverse drug reactions, and demonstrated that there was no important difference between the measures. However, it was pointed out that each method has its advantages and disadvantages. The advantages of ROR method include easy applicable, different adjustments possible in logistic regression analysis, and interaction terms that can be used for the analysis of drug interactions and syndromes in logistic regression analysis, but it exists some disadvantages such as interpretation difficult, and occasionally impossible calculation when b or c is zero in its calculation formula. Nevertheless, PRR was easy interpretation and can still be calculated when c is zero (van Puijenbroek et al., 2002). Therefore, ROR and PRR can complement each other to some extent. The higher ROR or PRR value, the stronger association between the drug and the signal.
Based on the two disproportionality analysis methods, the results showed that itraconazole had the most PTs (n = 26), and 13 new cardiac PTs were unrecorded on the drug label, namely, reperfusion arrhythmia, atrioventricular block, left ventricular dysfunction, torsade de pointes, supraventricular extrasystoles, ventricular extrasystoles, myocarditis, cardiomegaly, haemoptysis, pericardial effusion, atrioventricular block complete, atrial flutter and arteriosclerosis coronary artery. Torsade de pointes are a type of ventricular tachycardia related to qt interval prolongation, which leads to sudden cardiac death (Uvelin et al., 2017; El-Sherif et al., 2018). Some epidemiological risk factors for this disease include gender, qt-prolonging drugs, ischemia and electrolyte imbalance (Sauer and Newton-Cheh, 2012). Torsade de pointes caused by itraconazole was mainly attributed to two reasons. One was the change of drug-metabolising enzymes associated with the clearance of itraconazole (Owens and Nolin, 2006), and the other was concomitant treatment with other drugs that can cause QT interval prolongation and torsade de pointes (Sagir et al., 2003; NoorZurani et al., 2009; Schwartz and Woosley, 2016). Moreover, cardiomegaly and pericardial effusion caused by itraconazole have been reported in the literature when the dosage, 400 mg/day, was administrated, but the mechanisms are not understood (Sasaki et al., 1999; Teaford et al., 2020). Therefore, we need to pay more attention to cardiac PTs, especially these new PTs, when itraconazole was used to treat. There were eight new cardiac PTs-related with fluconazole, including transposition of the great vessels, Kounis syndrome, Fallot’s tetralogy, atrioventricular block first degree, ventricular extrasystoles, sinus bradycardia, pericarditis, and cardiac failure chronic. Kounis syndrome, a hypersensitivity coronary syndrome or allergic angina, is divided into three types (Douedi et al., 2023). Fluconazole induced type 1 Kounis syndrome, and the mechanism was the same as other triggering entities, in which an allergen mediated IgE and mast cell activation and degranulation, causing the release of histamine (Singh Mahal, 2016). There were five cardiac PTs associated with posaconazole. Cardiac arrest induced by posaconazole is associated with long qt syndrome (Eiden et al., 2007; Panos et al., 2016). Moreover, there were only one cardiac PT associated with isavuconazole, and no new cardiac PTs in this study. A study conducted by Zhou et al. (2022) analyzed the distribution of AEs associated with TAAs in different SOCs from 2012 Q4 to 2022 Q1, and this analysis about the top 30 IMEs induced by TAAs based on all other drugs as analysis contexts showed that the number of the observed significant cardiac PT signals for fluconazole, voriconazole, itraconazole, posaconazole, and isavuconazole was 3, 4, 5, 4, and 1, respectively. Consistent with our results, it showed that isavuconazole had less cardiac PT signals compared to the other four TAAs. Therefore, it was speculated that isavuconazole might be the safest among the five TAAs. This may be partly due to its short time of clinical application. However, it needs to point out that these results were based on disproportionality analysis. It only shows the correlation statistically, but it did not reveal whether there was a causal relationship between adverse signals and drugs. Thus, it needs further observe and analyze with the increase of its clinical application.
Our study had a few limitations. First of all, the FAERS database is a self-reporting system and exists some flaws. For example, some significant data (e.g., sex and outcome) were lost. Secondly, only cases with AEs were reported to FAERS; thus, the incidence rate of each AE could not be assessed. Thirdly, disproportionality analysis based on the FAERS database statistically evaluated signals strength but it did not reveal whether there was a causal relationship between adverse signals and drugs. This needs to be confirmed by further clinical studies.
5 CONCLUSION
Our pharmacovigilance study mined and analyzed data on TAA-associated cardiac disorders in the FAERS database. These findings showed that TAA-associated cardiac disorders were common and drew attention, accounting for 27.84% of all AEs associated with TAAs. In addition to AEs on the drug label, some new AEs were unrecorded on the drug label, which may result in serious outcomes. Isavuconazole might be the safest of the five TAAs for cardiac AEs. However, further clinical studies are needed to elucidate the underlying causes and mechanisms.
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Fluconazole Long qt syndrome 31 5158 (36.06-73.78) 5130 (35.93-73.24)
Torsade de pointes 87 4057 (3275-50.25) 39.96 (32.36-49.34)
Transposition of the great vessels 1 37.94 (20.87-68.98) 37.87 (20.85-68.77)
Kounis syndrome 10 21.14 (11.33-39.46) 211 (1132-39.35)
Fallot’s tetralogy 6 1549 (6.93-34.62) 1548 (6.93-3455)
Ventricular tachycardia 38 929 (675-12.79) 9.24 (6.72-12.69)
Ventricular arrhythmia 8 8.17 (4.08-16.36) 8.16 (4.07-1633)
Ventricular fibrillation 2 7.46 (4.86-11.46) 7.44 (4.85-1141)
Atrioventricular block first degree 5 415 (1.73-9.99) 415 (1.73-9.97)
Ventricular extrasystoles 9 359 (1.86-6.90) 3.58 (1.86-6.89)
Sinus bradycardia 8 334 (1.67-6.69) 3.59 (1.09-10.52)
Pericarditis 7 3.10 (1.48-6.52) 3.34 (1.67-6.68)
Cardiac failure chronic 3 339 (1.09-10.53) 3.10 (1.48-6.50)
Voriconazole Fungal endocarditis 9 129,64 (65.55-256.39) 129.47 (65.52-255.85)
Torsade de pointes 21 7.75 (504-1191) 773 (5.04-11.86)
Sinus arrest 3 645 (207-20.05) 645 (2.07-2003)
Haemoptysis a1 536 (394-7.30) 534 (3.93-7.25)
Ventricular hypokinesia 4 430 (1.61-11.47) 430 (1.61-11.46)
Cardiotoxicity 8 3.11 (1.55-6.23) 3.11 (1.55-6.22)
Cardiac failure acute 5 3.10 (1.29-7.46) 310 (1.29-7.45)
Ventricular tachycardia 12 237 (1.35-4.18) 2.37 (1.35-4.17)
Supraventricular tachycardia 7 245 (117-5.14) 245 (117-5.14)
Pericardial effusion 14 223 (1.32-3.76) 222 (132-3.76)
Ventricular extrasystoles 7 227 (108-4.77) 227 (1.08-4.76)
Itraconazole Reperfusion arrhythmia 3 417.37 (126,54-1376.60) 41690 (126.55-1373.45)
Cardiotoxicity 49 50,09 (37.69-66.56) 4920 (37.21-65.05)
Acute left ventricular failure 4 49.93 (1861-13401) 49.86 (18.61-133.63)
Left ventricular failure 6 1661 (7.44-37.08) 1658 (7.44-36.93)
Atrioventricular block 1 1482 (8.76-25.09) 1475 (8.74-24.90)
Left ventricular dysfunction 9 1327 (6.89-25.57) 1323 (6.88-25.43)
Torsade de pointes 13 1227 (7.11-2117) 1221 (7.09-21.02)
Supraventricular extrasystoles 4 10.87 (4.07-29.02) 10.85 (4.07-28.94)
Cardiac failure acute 6 953 (4.27-21.25) 951 (427-2117)
Ventricular extrasystoles 9 749 (389-14.41) 746 (3.89-1434)
Myocarditis 7 681 (3.24-14.31) 680 (3.24-14.25)
Cardiac failure 55 6.12 (4.68-7.99) 6.01 (4.63-7.81)
Cardiomegaly 9 6.11 (3.18-11.77) 610 (3.17-11.71)
Haemoptysis 18 601 (3.78-9.56) 5.98 (3.77-9.48)
Pericardial effusion 14 571 (3.38-9.66) 5.69 (3.37-9.60)
Sinus bradycardia 6 229 (234-11.65) 521 (234-11.60)
Pulmonary oedema 2 453 (297-6.89) 450 (297-6.82)
Atrioventricular block complete 4 508 (191-13.56) 508 (191-1353)
Arrhythmia 27 443 (3.03-6.48) 440 (3.02-6.40)
Ocdema peripheral 59 395 (3.05-5.11) 3.88 (3.02-5.00)
Atrial flutter 4 4.50 (1.69-12.00) 4.49 (1.69-11.97)
Ateriosclerosis coronary artery 3 382 (1.23-11.86) 382 (1.23-11.83)
Right ventricular failure 3 358 (115-11.10) 357 (115-11.08)
Cardiac failure congestive 2% 221 (150-3.25) 220 (1.50-3.22)
Bradycardia 15 229 (1.38-3.81) 229 (1.38-3.79)
Chest discomfort 23 2.18 (1.45-3.28) 2.17 (1.44-3.26)
Posaconazole Ventricular arrhythmia 3 1122 (361-34.82) 1119 (3.61-34.68) I
Torsade de pointes 4 661 (248-17.65) 6,60 (2.48-17.57)
Ventricular tachycardia 6 534 (240-11.92) 533 (2.40-11.84)
Cardiac arrest 14 244 (1.44-4.14) 2.43 (1.44-4.09)
Bradycardia 8 215 (107-431) 2.15 (1.08-4.28)
Isavuconazole Haemoptysis 3 676 (217-21.05) 672 (2.18-2074)
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Age, years
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Not reported 147 126 20 138 6 437
‘ Gender
Male 234 264 51 231 5 785 (45.67)
Female 344 156 38 165 ¥ 712 (41.42)
Not reported 81 7 6 64 0 222 (1291)
Reporting region
United States 226 188 21 120 12 567 (32.98)
Japan 2 76 1 85 186 (10.82)
China 38 54 5 61 158 (9.19)
France 36 2 11 19 1 109 (6.34)
United Kingdom 55 7 17 52 131 (7.62)
Germany 44 2 9 8 63 (3.66)
Canada 24 5 1 4 34 (1.98)
Other countries 212 17 30 11 1 471 (27.40)
Outcomes
Hospitalization 160 93 31 107 1 392 (22.80)
Death 77 128 23 48 5 277 (16.11)
Life-Threatening 140 54 10 36 240 (13.96)
Disability 15 2 1 4 22 (1.28)
Congenital Anomaly 15 15 (0.87)
Others and unknown 252 214 30 265 12 773 (44.97)
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