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A meta-epidemiological study found lack of transparency and poor reporting of disproportionality analyses for signal detection in pharmacovigilance databases
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de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

What is new?

• key findings -methods used to generate disproportionality signals are extremely heterogeneous -78% of studies failed to report methods for case, adverse drug reactions or comparator selection -32% of studies did not define the threshold for signal generation • what this adds to what is known -our survey raises major concerns regarding all aspects of disproportionality analyses that could lead to misleading results and generate unjustified alarms • what is the implication/what should change now -we advocate for a strong and transparent rationale for variable selection, choice of population and comparators pre-specified in a protocol -specific international guidelines to report disproportionality analyses are mandatory.

1.Introduction

Disproportionality analyses are widely used by stakeholders, agencies and researchers to generate "signals" of potential new adverse drug reactions (ADRs). [START_REF] Harpaz | Novel Data Mining Methodologies for Adverse Drug Event Discovery and Analysis[END_REF][START_REF] Montastruc | Benefits and strengths of the disproportionality analysis for identification of adverse drug reactions in a pharmacovigilance database: Commentary[END_REF] These methods aim at quantifying the degree to which a drug-adverse event combination occurs "disproportionally" compared to what would be expected in the absence of any association between the drug and the event. [START_REF] Harpaz | Novel Data Mining Methodologies for Adverse Drug Event Discovery and Analysis[END_REF] Disproportionality analyses are increasingly published in specialized pharmacology journals but also in medical specialty journals. Using simple terms in PubMed ("case-non case", "case/no-case", "disproportionality analysis", "pharmacovigilance analysis", "pharmacovigilance study", "FAERS", "Vigibase", "Eudravigilance") 1,168 articles could be found on 13 December 2020, of which threequarters (864 articles) have been published in the last five years. For example, dozens of disproportionality analyses have been published for newly marketed drug classes such as SGLT-2 inhibitors or immune checkpoint inhibitors. [START_REF] Raschi | Pharmacovigilance of sodium-glucose co-transporter-2 inhibitors: What a clinician should know on disproportionality analysis of spontaneous reporting systems[END_REF][START_REF] Raschi | Lessons to be Learnt from Real-World Studies on Immune-Related Adverse Events with Checkpoint Inhibitors: A Clinical Perspective from Pharmacovigilance[END_REF] Over recent decades several frequentist and Bayesian methods have been developed for this purpose, for which signal detection performances largely overlap. [START_REF] Harpaz | Performance of pharmacovigilance signal-detection algorithms for the FDA adverse event reporting system[END_REF][START_REF] Van Puijenbroek | A comparison of measures of disproportionality for signal detection in spontaneous reporting systems for adverse drug reactions[END_REF] Consequently, no methodological gold standard and no reporting recommendations exist to date. [START_REF] Wisniewski | Good Signal Detection Practices: Evidence from IMI PROTECT[END_REF] Therefore, some key information necessary to understand and highlight the authors' methodological choices are often poorly reported. [START_REF] Raschi | Pharmacovigilance of sodium-glucose co-transporter-2 inhibitors: What a clinician should know on disproportionality analysis of spontaneous reporting systems[END_REF][START_REF] Raschi | Lessons to be Learnt from Real-World Studies on Immune-Related Adverse Events with Checkpoint Inhibitors: A Clinical Perspective from Pharmacovigilance[END_REF] Complete and transparent reporting allows readers and decision-makers to understand and to make a critical appraisal of the quality and the validity of a study; and helps clinicians to establish transferability of their results in clinical practice. [START_REF] Raschi | Pharmacovigilance of sodium-glucose co-transporter-2 inhibitors: What a clinician should know on disproportionality analysis of spontaneous reporting systems[END_REF][START_REF] Von Elm | The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for reporting observational studies[END_REF] Biomedical researchers in all fields are also increasingly encouraged to use reproducible research practices when analyzing data for which research transparency is cornerstone. [START_REF] Iqbal | Reproducible Research Practices and Transparency across the Biomedical Literature[END_REF][START_REF] Antonazzo | Myopathy with DPP-4 inhibitors and statins in the real world: investigating the likelihood of drug-drug interactions through the FDA adverse event reporting system[END_REF] In this context, we systematically reviewed the methods and reporting characteristics of a random sample of disproportionality analyses indexed in Medline since the development and first publication of these methods in the 1990s. [11] 2. Methods

Our study protocol was preregistered in the Open Science Framework repository. [START_REF] Khouri | Reporting, transparency and reproducibility of disproportionality analyses on pharmacovigilance databases[END_REF] This study was conducted in parallel with another project evaluating the interpretation of disproportionality analysis findings, described elsewhere. [START_REF] Khouri | Spin in research findings of pharmacovigilance disproportionality analyses[END_REF] 

Selection of articles

We performed a systematic literature search of Medline to identify all published disproportionality analyses included in this database since inception up to 1 st January 2020; using the search terms "case-non case", "disproportionality analysis", "pharmacovigilance analysis" or "pharmacovigilance study". Then 4 authors (CK, ML, AM, BR) retrieved all citations (title and abstract) to exhaustively select all disproportionality analyses on pharmacovigilance (i.e. spontaneous reporting) databases. In a second step 100 studies were randomly selected for analysis (Figure S1).

Disproportionality analyses

Frequentist methods such as the Reporting Odds Ratio (ROR), Proportional Reporting Ratio [START_REF] Szarfman | Use of screening algorithms and computer systems to efficiently signal higher-than-expected combinations of drugs and events in the US FDA's spontaneous reports database[END_REF][START_REF] Bate | A Bayesian neural network method for adverse drug reaction signal generation[END_REF]. Disproportionality can be easily calculated and interpreted as an elevated proportion of ADRs with a given drug compared to what would be expected if there were no association between the drug and the event. Each result should be read along with its confidence interval (CI) (or credible interval for Bayesian methods): if the lower limit of the 95% CI excludes a given threshold, disproportionality is present (with 95% confidence). In this manuscript the lower limits of the 95% CIs will be abbreviated using LB after the disproportionality method (e.g. RORLB or ICLB).

In addition, several approaches can be used to overcome the multitude of biases related to spontaneous reporting rates of ADR, such as media alerts (notoriety bias), selective reporting according to ADR characteristics, competition between drugs or ADRs (competition bias), indication bias (preferential prescription of drugs in patients at higher risk of an event or the co-reporting of drugs traditionally used to prevent the reported event), protopathic bias (drug initiation in response to the first symptoms of an undiagnosed disease that will be reported as an ADR) or time since the drug began being marketed (dilution bias). [START_REF] Wisniewski | Good Signal Detection Practices: Evidence from IMI PROTECT[END_REF][START_REF] Seabroke | Performance of Stratified and Subgrouped Disproportionality Analyses in Spontaneous Databases[END_REF][START_REF] Sandberg | Risk Factor Considerations in Statistical Signal Detection: Using Subgroup Disproportionality to Uncover Risk Groups for Adverse Drug Reactions in VigiBase[END_REF] We extracted whether data analysis strategies (e.g. subgroup analyses, stratification or adjustments) were implemented to control such biases.

Data extraction

Data extraction was performed using a pre-specified standardized form (Table S1). Based on reporting recommendations [START_REF] Von Elm | The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for reporting observational studies[END_REF][START_REF] Liberati | The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate healthcare interventions: explanation and elaboration[END_REF], articles on research reproducibility [START_REF] Iqbal | Reproducible Research Practices and Transparency across the Biomedical Literature[END_REF][START_REF] Moher | Epidemiology and Reporting Characteristics of Systematic Reviews[END_REF][START_REF] Pocock | Issues in the reporting of epidemiological studies: a survey of recent practice[END_REF][START_REF] Page | Epidemiology and Reporting Characteristics of Systematic Reviews of Biomedical Research: A Cross-Sectional Study[END_REF] and the previous experience of the team in conducting disproportionality analyses [24-27], we focused on 7 items which we considered essential to fully understand the methods of disproportionality analyses used in a given study.

These selected key items were: 1) title transparency (i.e. terms used to describe the method/design of the study in the title); 2) protocol pre-registration; 3) date of data extraction and analysis; 4) research methods: outcome, population, exposure and comparator definitions;

5) method of adjustment and stratification of results, if any; 6) method and threshold for signal detection; 7) secondary and sensitivity analyses.

All data were independently extracted by two authors from the reviewing team (CK, ML, BR, AM) and discrepancies resolved through discussion and consensus.

Data analysis

We summarized data as frequency and percentage for categorical variables and median and interquartile range (IQR) for continuous variables. We analyzed the characteristics of all disproportionality analyses published in medical specialty versus pharmacological journals.

We quantified associations using the risk ratio (RR) with 95% CIs [START_REF] Page | Epidemiology and Reporting Characteristics of Systematic Reviews of Biomedical Research: A Cross-Sectional Study[END_REF]. All analyses were performed using Jamovi and R (version 3.6.1).

Results

Study characteristics

Based on our literature search in Medline and after screening titles and abstracts, we identified 230 articles reporting results of disproportionality analyses that aimed to assess the association between drugs and adverse events. Of these, 100 studies were randomly selected for inclusion in our study (references in supplementary material). These studies were published between 1997 and 2019 with 70% of the articles published since January2015, reflecting the recent surge in the use of these methods (Table 1). Sixty percent of the studies were published in pharmacology journals and 40% in specialized medical journals. Most studies were published in journals with an impact factor of five or less. The main drug classes studied targeted the nervous system (24%); followed by anti-neoplastics (20%) and anti-infective drugs (11%). The most studied ADRs were nervous system (11%), cardiac (11%) and vascular disorders (7%).

3.2. Reporting and methodological characteristics 3.2.1. Title Less than half of the studies used the terms "disproportionality analysis" or "case/non-case study" in their title. The remaining studies used varied more general terms such as "pharmacovigilance analysis", "post marketing study" or "real world study" and 14 studies did not used terms related to the study design in the title (Table 2). We found no significant differences between the types of titles used in pharmacological and medical specialty journals (Figure 1). However, we cannot exclude small differences, notably a more frequent use of titles such as "real word study" or "post marketing study" (RR=0.17 (95% CI 0.02-1.44) or titles that do not mention the method (RR 0.58 (95% CI 0.23-1.48)) in medical specialty journals and a more frequent use of "case/no-case" in titles of articles published in pharmacology journals (RR 2.13 (95% CI 0.85-5.36).

Source database and population

The FDA Adverse Event Reporting System (FAERS) database was the most used source database (39%), followed by Vigibase, the WHO pharmacovigilance database (23%) and by diverse national (31%) and industrial databases (1%). Moreover, five studies used multiple databases for signal detection.

More than half of the studies (66%) analyzed all cases reported in the source database whatever their characteristics. In some studies only serious cases (2%), a specific pathology (3%) or a subset of age or sex (16%) were analyzed. In 13% of studies the population was not defined.

Exposure, outcomes and comparator

The standardized terms used to select drugs, ADRs and comparators (non-cases) were not adequately and transparently reported in 41%, 33% and 20% of the studies respectively.

ADRs were defined by a diversity of single terms, the author's ad hoc collection of terms or collections of standardized terms (e.g. MedDRA Standardized Medical Queries). Moreover, in pharmacovigilance databases drug-adverse event pairs are classified by reporters as suspect (the drug is likely to cause the adverse drug reaction) or concomitant (the drug is not likely to cause the adverse drug reaction but was co-prescribed with a suspect drug); suspect or concomitant reports could thus be selected in the analysis. [START_REF] Sakaeda | Data Mining of the Public Version of the FDA Adverse Event Reporting System[END_REF] In the selected studies, 43 used only suspect cases, 11 used suspect and concomitants reports and 46 did not report their choice. Most of the authors used the whole database as comparator to perform the disproportionality analyses (71%), 8% restricted the database to a therapeutic area, an indication (1%), excluded some specific adverse drug reactions (1%) and 20 studies did not report their choice. The date of data extraction was not defined in 95% of studies. Overall, 78% of studies failed to report at least one of these elements.

Method for signal detection

The vast majority of authors used frequentist methods (60 Reporting Odds Ratio, 5

Proportional Reporting Ratio and 2 Relative Reporting Ratio), few used Bayesian methods ( 9Multi-item Gamma Poisson Shrinker and 1 Bayesian neural network) and 17 studies combined several disproportionality methods (combinations of frequentist and/or Bayesian methods). Seven studies inappropriately used the term Odds Ratios to describe their method.

Thresholds used for signal detection were extremely heterogeneous. For example, 6 different thresholds were used for signal generation among the 60 studies using the ROR, in which 9 adjusted the ROR value on cofounders in the main analysis. The most frequently used signal detection threshold was RORLB>1 and n>3, but some studies used different minimal number of reports (n>2, n>5 or n>10), 2 studies used ROR>2 associated with RORLB>1 and one study a RORLB>2. Moreover, 32 studies did not define the threshold for signal generation in the methods section.

The heterogeneity in methods used for signal generation is illustrated in Figure 2.

Adjustment and stratification

The main analysis was adjusted for potential confounders in 16 studies, with the principal covariables for adjustment being age and sex. In some studies, co-medications, reporting date, indication, seriousness, completeness score, duration of exposure, region or country of report, time since marketing approval or reporter type (physician or patient) were also used.

The rationale for selecting confounding variables for adjustment was rarely reported.

Sensitivity and subgroup analyses

Sixty-eight studies performed secondary and sensitivity analyses to assess the robustness of their findings. Three strategies were generally adopted: subgrouping, restricting the database or adjusting the main result on covariates of interest. The main subgroups were defined by sex, underlying pathology or co-medications. Restricting the database to a given therapeutic area, to serious cases only, to a calendar period, excluding drugs such as competitors, or excluding reports associated with cofounding drugs or pathologies were mainly used by authors. Lastly, 2 studies performed a case by case analysis and 20 studies used positive and negative controls.

Protocol pre-registration

Only two studies preregistered their protocol.

Discussion

To our knowledge this is the first survey of the methodological characteristics and reporting of pharmacovigilance disproportionality analyses, to date. Such surveys have been performed in many other fields and have provided a basis for reflection in order to standardize methods and provide recommendations for reporting and transparency. [START_REF] Von Elm | The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for reporting observational studies[END_REF][START_REF] Liberati | The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate healthcare interventions: explanation and elaboration[END_REF][START_REF] Moher | Epidemiology and Reporting Characteristics of Systematic Reviews[END_REF][START_REF] Pocock | Issues in the reporting of epidemiological studies: a survey of recent practice[END_REF] Our survey raises concerns regarding the reporting of key aspects of disproportionality analysis methods, which impair confidence in their results and conclusions. Given the increasing publication and visibility of such analyses and, in line with other experts in the field, we advocate for a minimum requirement in reporting of disproportionality analyses: a clear title; pre-specified rationales for study design, thresholds for signal detection and variable selection for adjustment; a pre-registered protocol; a transparent report of the population, exposure, outcomes and comparators; and secondary/sensitivity analyses assessing the impact of the choices made. [START_REF] Raschi | Pharmacovigilance of sodium-glucose co-transporter-2 inhibitors: What a clinician should know on disproportionality analysis of spontaneous reporting systems[END_REF][START_REF] Raschi | Evolving Roles of Spontaneous Reporting Systems to Assess and Monitor Drug Safety[END_REF][START_REF] Greenblatt | The Pharmacovigilance Syndrome[END_REF][START_REF] Gagne | Finding Meaningful Patterns in Adverse Drug Event Reports[END_REF] The CONSORT and STROBE recommendations currently advocate for precise wording of the title for randomized controlled trials and observational studies respectively. Similarly, authors should use informative titles that make key details on method, population, drug and adverse event easily accessible to readers. Inclusion of the term "disproportionality analysis" in titles may improve indexing and identification of such studies in databases and may be more clear and transparent for readers. [START_REF] Liberati | The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate healthcare interventions: explanation and elaboration[END_REF][START_REF] Raschi | Evolving Roles of Spontaneous Reporting Systems to Assess and Monitor Drug Safety[END_REF] Importantly, few authors explained how and why they chose a study design and their choice of variables for adjustment or stratification. Only some studies reported both unadjusted and adjusted analyses and none varied the set of variables to inform readers on the role confounders had. In previous studies we showed that the methodological choices (e.g.

restricting the database to a given therapeutic area, adding concomitant reports or selecting only serious cases) strongly impacts the results of disproportionality analyses. [START_REF] Khouri | Leveraging the Variability of Pharmacovigilance Disproportionality Analyses to Improve Signal Detection Performances[END_REF][START_REF] Khouri | Adverse drug reaction risks obtained from meta-analyses and pharmacovigilance disproportionality analyses are correlated in most cases[END_REF] These results are in line with previous research on the vibration of effect in observational studies resulting from variable selection for estimate adjustment [START_REF] Patel | Assessment of vibration of effects due to model specification can demonstrate the instability of observational associations[END_REF]. Indeed, in a set of 399 drugevent pairs (165 true and 265 false) a positive signal could be obtained in 60% of them by varying the methodological choices. [START_REF] Khouri | Leveraging the Variability of Pharmacovigilance Disproportionality Analyses to Improve Signal Detection Performances[END_REF] These figures are moreover probably underestimated given that standardized thresholds for signal detection and terms for case selection were used without adjustment or stratification the results.

The observed heterogeneity in methods and thresholds for signal generation is a matter of concern. Although no gold standard is defined, some thresholds are used by a majority of researchers and by agencies for signal detection [START_REF] Wisniewski | Good Signal Detection Practices: Evidence from IMI PROTECT[END_REF][START_REF] Candore | Comparison of Statistical Signal Detection Methods Within and Across Spontaneous Reporting Databases[END_REF] In order to homogenize the methods and increase the comparability of the results, we advocate the use of standardized thresholds, at least in a sensitivity analysis, and for a strong rationale for modification of the threshold if not used in the main analysis.

Overall, more than half of the included studies provided a single result without sensitivity or secondary analysis, no rationale for methodological choices and no preregistered protocol opening the door for selective analysis reporting and "signal-hacking". In this sample of 100 studies there were nearly as many unique analyses as studies. Given that the probability of false positive results increases when there is greater flexibility of analysis procedures, it is important to define how many analytic strategies can be used to generate signals. [START_REF] Ioannidis | Why Most Published Research Findings Are False[END_REF] Using public repositories such as the Open Science Framework, the Dryad Digital Repository or the more focused European Network of Centres for Pharmacoepidemiology and Pharmacovigilance Post-Authorization Study (EU-PAS) register for submitting protocols and to link study results, could be an important first step to promote research planning of study design, transparency and to identify discrepancies between publications and protocols [START_REF] Iqbal | Reproducible Research Practices and Transparency across the Biomedical Literature[END_REF].

Recently, several initiatives to encourage protocol pre-registration of hypothesis-testing or hypothesis-generating studies based on retrospective observational data have been engaged

and we can expect it to become routine in a near future. [START_REF] Orsini | Improving Transparency to Build Trust in Real-World Secondary Data Studies for Hypothesis Testing-Why, What, and How: Recommendations and a Road Map from the Real-World Evidence Transparency Initiative[END_REF] One other way to improve the above-mentioned deficiencies should be the development of reporting guidelines involving pharmacovigilance experts, statisticians and journal editors, similar to the CONSORT and STROBE checklists. [START_REF] Moher | Guidance for Developers of Health Research Reporting Guidelines[END_REF] While the STROBE guidelines could be applied for disproportionality analysis, they are far too vague and more specific guidelines are required. [START_REF] Vandenbroucke | Strengthening the Reporting of Observational Studies in Epidemiology (STROBE): Explanation and Elaboration[END_REF] Adoption and dissemination of these guidelines have proven efficacy in other fields to improve complete reporting of methods and results. [START_REF] Page | Epidemiology and Reporting Characteristics of Systematic Reviews of Biomedical Research: A Cross-Sectional Study[END_REF][START_REF] Falagas | A systematic review of trends in the methodological quality of randomized controlled trials in various research fields[END_REF] To encourage researchers to endorse such transparent practices we also suggest the development a risk of bias tool or an equivalent of the GRADE guideline to rate the certainty of the evidence, which necessitate methodological transparency. [START_REF] Balshem | GRADE guidelines: 3. Rating the quality of evidence[END_REF] Such ratings may incorporate judgment about the identification of bias and their minimization strategies, the robustness of the findings in sensitivity analysis or the agreement between protocol and results (prespecified vs data-driven analyses). In addition, several studies incorporated additional information to increase the plausibility of the disproportionality signals such as including time to onset, individual causality assessment, literature reports or in vitro drug activity... [START_REF] Cornet | Pulmonary Arterial Hypertension associated with Protein Kinase Inhibitors: A pharmacovigilance-pharmacodynamic study[END_REF][START_REF] Van Holle | Use of Logistic Regression to Combine Two Causality Criteria for Signal Detection in Vaccine Spontaneous Report Data[END_REF][START_REF] French Network Of Pharmacovigilance | Contribution of Causality Assessment for an Automated Detection of Safety Signals: An Example Using the French Pharmacovigilance Database[END_REF][START_REF]Arrhythmogenic potential of drugs[END_REF][START_REF] Caster | Improved Statistical Signal Detection in Pharmacovigilance by Combining Multiple Strength-of-Evidence Aspects in vigiRank: Retrospective Evaluation against Emerging Safety Signals[END_REF] Rating the "certainty of evidence" for safety signals by mixing key elements necessary to assess the robustness of the disproportionality analyses as well as the use of other sources of evidence may be a future step to enhance and appraise signal plausibility.

Our findings should be considered in the light of several limitations. Most comparisons between pharmacological and medical specialty journals were based on small samples, generating imprecision in the CIs of the estimated risk ratios. In addition, because some of the selected articles were conducted in the late 1990s, some criteria such as pre-registration of protocols would not have been possible given the non-existence of such registries. Lastly, we tried to minimize data-collection errors by systematically verifying all extracted data by a second author. However, given that the methods/results were very unclear for some articles and that we did not contact authors for clarification, minor misinterpretation of methods may remain in some cases.

Conclusion

Our survey raises major concerns regarding all aspects of disproportionality analyses, including study design, analysis and reporting. This could lead to misleading results and unjustified alarms. We advocate for a strong and transparent rationale for variable selection, choice of population and comparators pre-specified in a protocol and assessed by sensitivity analyses. We think primary responsibility for improvement rests with authors but journals.

However, peer reviewers and journal editors need also to be vigilant to enhance the quality of articles. In order to do so, specific international guidelines to report disproportionality analyses are mandatory.

[24] Khouri C, Cracowski J-L, Roustit M. SGLT- Main drug classes studied (ATC)

Nervous system 24

Antineoplastic and immunomodulating agents 20

Anti-infectives for systemic use 11

Cardiovascular system 10

Alimentary tract and metabolism 9

Main types of adverse drug reactions (SOC)

Nervous system disorders 11

Cardiac disorders 11

Vascular disorders 7

Metabolism and nutrition disorders 6

Neoplasms: benign, malignant and unspecified 6 

Figure 1 .

 1 Figure 1. Unadjusted risk ratio (RR) associations of reporting transparency items between pharmacology and medical specialty journals.

Figure 2 .

 2 Figure 2. Stankey plot representing the diversity of methods used in pharmacovigilance disproportionality analyses for signal detection The width of the nodes and links is proportional to the number of studies using a given database, case and comparator definition, method and signal detection threshold.

Table 1 .

 1 Characteristics of disproportionality analysis articles

	2 inhibitors and the risk of lower-limb

  BCPN: Bayesian Confidence Propagation Neural network and its disproportionality measure the Information component (IC); MGPS: Multi-item Gamma Poisson Shrinker empirical and its disproportionality measure the Bayes geometric mean (EBGM); ROR: Reporting Odds Ratio; PRR: Proportional Reporting Ratio; RRR: Relative Reporting Ratio. 32 37 1

							PRR>1, n>3; EBLB>2, n>3; IC>1, n>3
							EBLB>2
							PRR >2, n >2; EBLB >2, n>0
							PRR>2, PRRLB >1, n>3 ; EBLB>2, n>3
							ROR>1, PRR>1, IC>0, EGBM>2
							PRR>2, ROR>2, ICLB>0
							PRR, EBGM, BCPN	aRORLB>1, n>3
							RORLB>1, PRR >2, ICLB>0
	Eudravigilance	Characteristics	Pharmacology journals	Total Medical speciality journals	MH, 95% CI Risk Ratio ROR, PRR, BCPN EBGM PRR, EBGM ROR, PRR, BCPN, EGBM Risk Ratio MH, 95% CI aRORLB>2 ROR>2, RORLB>1 RORLB>1, n>10 RORLB>1, n>2
	FAERS					40 40	0.91 [0.47; 1.77] 2.13 [0.85; 5.36]	RORLB>1, n>3
		all database				40	1.19 [0.58; 2.42]
			Not reported			40	0.17 [0.02; 1.44]
	Industrial				all_database	40 40 40	1.11 [0.28; 4.39] ROR 0.58 [0.23; 1.48] 0.99 [0.85; 1.15]	Treshold not defined
	National					40 40	0.85 [0.61; 1.17] 0.93 [0.71; 1.22]
	Vigibase	Population not defined age and/or sex substet all serious	suspect		40 40 40 40 40 Comparator not defined 1.05 [0.72; 1.52] 0.95 [0.78; 1.15] 0.75 [0.58; 0.97] 1.05 [0.95; 1.15] 0.67 [0.04; 10.35] PRR BCPN PRR, ROR OR	PRR>2, n>3, RORLB>1 OR>1 PRRLB>2, n>3 PRRLB>1, n>3 PPR>2, n>3 logPRRLB≥0 ICLB>0 PRR>2, RORLB >1, n>3 RORLB>1, n>5
	Multiple	pathology substet known age and gender	suspect+concomitant		drug class specific indication	0.1 Favor medical 0.5 1 2 Favor pharmacology 10 ROR, BCPN RORLB>1, n>3 ; ICLB>0 RRR RRRLB>2
	Database	Population	Cases	Comparator		speciality journals Disproportionality	journals SDR threshold
							method
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