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Launch year of medicinal products - searches 
Searches for trade or substance names of medicinal products were carried out in English or the 
native language of the competent regulatory agency (see below). All launch dates were compared 
with VigiBase’s dates of first reports: if a launch year followed that of first report, we contacted the 
regulator that managed the first report at the time of submission, to ascertain whether the launch 
date was in fact subsequent to that of first report (e.g. in the case of reports from clinical trials). In 
the case of countries that no longer exist (e.g. Western or Eastern Germany), we contacted the 
competent regulatory agency that was instated after the formation of the most recent country in the 
same territory (e.g. Federal Institute for Drugs and Medical Devices in the case of the Federal 
Republic of Germany). We also contacted regulatory agencies directly if no launch years were 
available in the lists below. Launch years for drug-drug-interactions referred to the latest of any of 
the medicinal products involved (including class-related interactions) – since no reports of co-
administration could have been considered eligible until all medicinal products were launched. 

 

List of sources to determine the earliest launch date of a medicinal product 
 The FDA’s Lists of Licensed Biological Products with Reference Product Exclusivity and 

Biosimilarity or Interchangeability Evaluations [1]. 
 The FDA’s list of Approved Drug Products with Therapeutic Equivalence Evaluations [2].  
 The EMA’s list of EU reference dates (EURD) [3].  
 The Pharmaceutical Manufacturing Encyclopedia 3rd edition [4]. 
 Stephens’ Detection of New Adverse Drug Reactions, 5th edition [5]. 
 The US National Center for Advancing Translational Sciences’s InXight [6]. 
 The WHO Public Assessment Reports [7]. 

Lists available on the EMA or FDA websites were merged. We deduplicated the entries from the 
two agencies and retained the earliest launch year. 

We also used the search engines of websites of the following regulatory agencies, and, where 
available, summaries of products characteristics from:  

 The UK Medicines and HealthCare products Regulatory Agency 
 Health Canada 
 Indian Central Drugs Standard Control Organization 
 The Italian Drug Agency 
 The Spanish Agency for Medicines and Health Products 
 The Japanese Pharmaceuticals and Medical Devices Agency 
 The French National Security Agency of Medicines and Health Products 
 The German Federal Institute for Drugs and medical Devices 
 The Belgian Federal Agency for Medicines and Health Products 
 The Czech State Institute for Drug Control 
 The New Zealand Medicines and Medical Devices Safety Authority 
 The Korean Ministry of Food and Drug Safety 
 The Danish Medicines Agency 
 The Finnish Medicines Agency 
 The Thai Food and Drug Authority 
 The Irish Health Products Regulatory Authority 
 The Australian Therapeutics Good Administration 



 The Argentinian National Administration of Drugs, Foods and Medical Devices 
 The Brazilian National Health Surveillance Agency 
 The Norwegian Medicines Agency 
 The Hungarian National Institute of Pharmacy and Nutrition. 
 The South African Health Products Regulatory Authority 
 The Ghanian Food and Drug Authority 
 The Nigerian National Drug Authority 
 The Ugandan National Agency for Food and Drug Administration and Control 

 

For 4 medicinal products we could not find a launch year, namely: ethanol, artemether, the 
combination of docosahexaenoic acid and eicosapentenoic acid, and the combination of edetic acid, 
unspecified electrolytes and oxypolygelatin. We defaulted to the year 1900 for ethanol and traced 
the ‘first attested use’ for the rest with a search on PubMed on 27/07/2022 searching for substance 
names ‘and’ trade names, and sorting by ascending date of publication. For 1 publication involving 
the detection between chemotherapy agents and traditional herbal medicinal products [8], we used 
the earliest launch year of the chemotherapy agents involved, under the assumption that traditional 
medicines had been launched earlier. 

For classes of medicinal products, we retrieved the year of launch of the medicinal product involved 
in the first report found in VigiBase, as described in the manuscript’s methods section. Where 
VigiBase held no reports, we retrieved the launch years of all medicinal products in a class and 
selected the earliest. 

Assignment of Anatomical Therapeutic Chemical (ATC) classifications and MedDRA 
System Organ Classes (SOC) 
For each signal/SDR concerning one medicinal product and one adverse event, we assigned a level 5 
ATC and primary MedDRA SOC accordingly. For those concerning classes of medicinal products we 
used the ATC and SOC belonging to the medicinal product and adverse event terms of the first 
report of a signal/SDR as entered in VigiBase. If a medicinal product had more than one ATC, we 
used the most frequent ATC in VigiBase as of September 2022. 
 
When classes of medicinal products were involved in signals/SDRs, we encountered ties of VigiBase 
entry dates i.e. two medicinal products belonging to the same class featured on two reports, which 
were entered in VigiBase in the same year and had the same adverse event. In these instances, we 
selected the report having the medicinal product with the earliest launch year and assigned the ATC 
and MedDRA SOC accordingly. If two or more medicinal products had the same launch year, we 
retrieved the total number of reports in VigiBase as of September 2022 at the relevant ATC level 5 
and chose the class with the highest count. 

If VigiBase held no reports for a given signal/SDR, we assigned the ATC and SOC based on the 
substance names and Preferred Terms we assigned in the original data set on which this study is 
based. We assigned no ATC or MedDRA SOC for those signals/SDRs for which we could find no 
eligible entries in the standardized terminologies. 

 

 



List of studies excluded from the dataset of signals 
See references: [9-38] 
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Levels of evidence: descriptive statistics 
Table 1 Full break-down by Oxford Centre of Evidence Based Medicine (OCEBM) levels and subtypes of evidence. a: Studies 
that did not prespecify the outcomes of interest (in systematic reviews, meta-analyses, and pooled data from clinical trials 
this refers to the included studies). b: pooled randomized clinical trials without meta-analysis; c: pooled clinical trials with 
different or unclear randomization; d: Disproportionality Analyses without clinical reviews; e: combinations of level 4 studies, 
together with unspecified type of evidence (e.g. unspecified literature reviews, epidemiological data, data from clinical 
trials); R = Studies relying exclusively on reports of adverse drug reactions. N/A = no OCEBM level could be assigned, 
because the study design was unclear. 

 Counts of signals (proportion) 

OCEBM Level of evidence 

Subtype of evidence DME signals 
Non-DME 
signals 

1 38 (0.04) 195 (0.05) 

1 2 (0.00) 14 (0.00) 

1 b 0 (0.00) 4 (0.00) 

1a, b 23 (0.02) 124 (0.03) 

1 a 3 (0.00) 21 (0.01) 

1 a, c 10 (0.01) 32 (0.00) 

2 18 (0.02) 113 (0.03) 

2 6 (0.01) 36 (0.01) 

2 b 0 (0.00) 1 (0.00) 

2 a, b 0 (0.00) 1 (0.00) 

2 a 12 (0.01) 75 (0.02) 

3 9 (0.01) 77 (0.02) 

3 8 (0.01) 58 (0.02) 

3 a 1 (0.00) 19 (0.01) 

4 846 (0.92) 3137 (0.87) 

4 36 (0.04) 151 (0.04) 

4 d 307 (0.33) 1136 (0.32) 

4 e 24 (0.03) 126 (0.03) 

4R 479 (0.52) 1724 (0.48) 

N/A 8 (0.01) 79 (0.02) 

Total 919 (1.0) 3601 (1.0) 



 

Box plots by Oxford Centre for Evidence-Based Medicine, broken down by subtypes of 
evidence 

 

Figure 1 Box plots of the interval in years between the first report in VigiBase and the year of communication vs OCEBM 
subtype. Refers to 3937 observations, for which there was at least one report in the database. a: Studies that did not 
prespecify the outcomes of interest (in systematic reviews, meta-analyses, and pooled data from clinical trials this refers to 
the included studies). b: pooled randomized clinical trials without meta-analysis; c: pooled clinical trials with different or 
unclear randomization; d: Disproportionality Analyses without clinical reviews; e: combinations of level 4 studies, together 
with unspecified type of evidence (e.g. unspecified literature reviews, epidemiological data, data from clinical trials); R = 
Studies relying exclusively on reports of adverse drug reactions. N/A = no OCEBM level could be assigned, because the study 
design was unclear. 

 

 

 

 



 

Figure 2 Box plots of the interval in years between the year of launch and that of communication of signals/SDRs involved in 
the study, broken down by OCEBM subtype. Refers to 4513 observations, the medicinal products of which had an available 
launch year. a: Studies that did not prespecify the outcomes of interest (in systematic reviews, meta-analyses, and pooled 
data from clinical trials this refers to the included studies). b: pooled randomized clinical trials without meta-analysis; c: 
pooled clinical trials with different or unclear randomization; d: Disproportionality Analyses without clinical reviews; e: 
combinations of level 4 studies, together with unspecified type of evidence (e.g. unspecified literature reviews, 
epidemiological data, data from clinical trials); R = Studies relying exclusively on reports of adverse drug reactions. N/A = no 
OCEBM level could be assigned, because the study design was unclear.  

  

Figure 3 Box plots of the interval in years between the year in which VigiBase included at least 3 reports for a given 
signal/SDR and that of communication involved in the study, broken down by OCEBM subtype. Refers to 3639 observations. 
a: Studies that did not prespecify the outcomes of interest (in systematic reviews, meta-analyses, and pooled data from 



clinical trials this refers to the included studies). b: pooled randomized clinical trials without meta-analysis; c: pooled clinical 
trials with different or unclear randomization; d: Disproportionality Analyses without clinical reviews; e: combinations of 
level 4 studies, together with unspecified type of evidence (e.g. unspecified literature reviews, epidemiological data, data 
from clinical trials); R = Studies relying exclusively on reports of adverse drug reactions. N/A = no OCEBM level could be 
assigned, because the study design was unclear. 

 

Table 2 Median years, with interquartile (IQR) ranges and quantiles, for the interval in years between first report in VigiBase 
and communication, and for launch year to communication.  

  From year of first report in 
VigiBase 

From launch year 

OCEBM level Category Median years to 
communication (IQR, quantiles) 

Median years to communication 
(IQR, quantiles) 

1-3 DME 4 (6.5, 2.25 – 8.75) 2 (8, 0 – 8) 
1-3 Non-DME 6 (9, 3 – 12) 4 (12, 0 – 12) 
4 DME 9 (10, 4 – 14) 17 (27, 6 – 33) 
4 Non-DME 9 (12, 4 – 16) 15 (22, 7 – 29) 
N/A DME 4.5 (2.5, 2.5 – 5) 5.5 (4.5, 3 – 7.5) 
N/A Non-DME 8 (10, 4 – 14) 13 (19.5, 5 -24.5) 

 
 
Completeness of reports: descriptive statistics and box plots of different time 
measurements and completeness categories 
Table 3 Counts and proportions (over column totals) of DME and non-DME signals supported by well-documented reports in 
VigiBase in the years leading up to communication, broken down by Oxford Centre of Evidence Based Medicine (OCEBM) 
levels and subtypes of evidence. a: Studies that did not prespecify the outcomes of interest (in systematic reviews, meta-
analyses, and pooled data from clinical trials this refers to the included studies). b: pooled randomized clinical trials without 
meta-analysis; c: pooled clinical trials with different or unclear randomization; d: Disproportionality Analyses without clinical 
reviews; e: combinations of level 4 studies, together with unspecified type of evidence (e.g. unspecified literature reviews, 
epidemiological data, data from clinical trials); R = Studies relying exclusively on reports of adverse drug reactions. N/A = no 
OCEBM level could be assigned, because the study design was unclear. 

OCEBM subtype DME (proportion) 
Non-DME 
(proportion) Total 

4R 49 (0.70) 77 (0.68) 126 
4d 14 (0.20 17 (0.15 31 
1a, b 2 (0.03) 6 (0.05) 8 
N/A 2 (0.03) 3 (0.03) 5 
4 e 0 (0.00) 4 (0.04) 4 
2 a 1 (0.01) 3 (0.03) 4 
2 1 (0.01) 1 (0.01) 2 
3 0 (0.00) 1 (0.01) 1 
1a, c 0 (0.00) 1 (0.01) 1 
1a 1 (0.01) 0 (0.00) 1 
Total 70 113 183 

 

 



Table 4 Median count of reports for DME and non-DME signals, by category of completeness score; data refers to any of the 
4519 signals/SDRs with at least 1 report in VigiBase in the year before communication.   

Category of completeness 
score 

Type of signal/SDR Median number 
of reports 

Above average DME 17 
Above average Non-DME 21 
Below average or average DME 15 
Below average or average Non-DME 23 
Well-documented DME 2 
Well-documented Non-DME 3 

 

 

 

 

 

 

Figure 4 Box plots of the number of reports in VigiBase supporting any DME and non-DME signals/SDRs, grouped by 
categories of vigiGrade completeness score. “Well-documented” was defined as an average completeness of strictly above 
0.80; “below average or average” refers to an average completeness score between 0.00 and 0.46, based on the average 
completeness in VigiBase as of August 2020; median values are indicated by horizontal lines within the boxes. y-axis 
truncated at 150 reports to improve clarity, (with a maximum of 63277 for the category “below average or average”, non-
DME category). 

 



 

Figure 5 Box plots of the interval in years from launch and communication of 3937 signal/SDR vs categories of vigiGrade 
completeness score, with at least 1 report in VigiBase before communication. “Well-documented” was defined as an 
average completeness of strictly above 0.80; “below average or average” refers to an average completeness score between 
0.00 and 0.46, based on the average completeness in VigiBase as of August 2020. In red signals of DMEs, in blue signals 
concerning non-DME events. Median values are indicated by horizontal lines within the boxes. 

 

Figure 6 Box plots of the intervals from the year in which a signal/SDR became disproportionate in VigiBase and 
communication of each 2448 signal/SDR vs categories of vigiGrade completeness score. “Well-documented” was defined as 
an average completeness of strictly above 0.80; “below average or average” refers to an average completeness score 
between 0.00 and 0.46, based on the average completeness in VigiBase as of August 2020. In red signals of DMEs, in blue 
signals concerning non-DME events. Median values are indicated by horizontal lines within the boxes. 



 

 

Figure 7 Times to communication vs average completeness for 3639 signals/SDRs with at least 3 reports in VigiBase in the 
years leading up to that of communication. In red DME signals, in blue non-DME signals; “Well-documented” was defined 
as an average completeness of strictly above 0.80; “below average or average” refers to an average completeness score 
between 0.00 and 0.46, based on the average completeness in VigiBase as of August 2020; median values are indicated by 
horizontal lines within the boxes. 

 

Full statistical analysis 
 

Table 5 Full results of the Brunner-Munzel test across all groups of signals/SDRs analysed, together with P values and 
degrees of freedom. df = degrees of freedom, irrespective of significant digits. C.I = confidence interval. TTC = time to 
communication. Well documented, refers to a vigiGrade completeness score > 0.8. a: Studies that did not prespecify the 
outcomes of interest (in systematic reviews, meta-analyses, and pooled data from clinical trials this refers to the included 
studies). b: pooled randomized clinical trials without meta-analysis; c: pooled clinical trials with different or unclear 
randomization; d: Disproportionality Analyses without clinical reviews; e: combinations of level 4 studies, together with 
unspecified type of evidence (e.g. unspecified literature reviews, epidemiological data, data from clinical trials); R = Studies 
relying exclusively on reports of adverse drug reactions. N/A = no OCEBM level could be assigned, because the study design 
was unclear. 

Unit of analysis Groups for comparison Stratum df 95% C.I. 
Sample effect 
size estimate P value 

Statistical 
significance 

 Group 1 Group 2       

Number of reports DME Signals 
Non-DME 
Signals - 1494.4 

0.5415949, 
0.5831778 0.5623863 4.883E-09 * 

Number of 
reporting 
countries DME Signals 

Non-DME 
Signals - 1354 

0.5035767, 
0.5466264 0.5251015 0.02231 * 

Number of 
dechallenge DME Signals 

Non-DME 
Signals - 1348.6 

0.5118246, 
0.5547623 0.5332934 0.002394 * 

Number of 
spontaneous 
reports DME Signals 

Non-DME 
Signals - 1495.8 

0.5416445, 
0.5832036 0.562424 4.686E-09 * 

Number of 
rechallenges DME Signals 

Non-DME 
Signals - 1505.6 

0.5408959, 
0.5706378 0.5557668 3.103E-13 * 

Number of study 
reports DME Signals 

Non-DME 
Signals - 1341.2 

0.5084954, 
0.5485923 0.5285438 0.005296 * 



Number of reports 
marked as 'other' 
type DME Signals 

Non-DME 
Signals - 1136.9 

0.4610072, 
0.4929358 0.4769715 0.004733 * 

Number of 
postmarketing 
surveillance 
reports DME Signals 

Non-DME 
Signals - 1315.8 

0.5045460, 
0.5295426 0.5170443 0.007558 * 

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals - 691.92 

0.5108697, 
0.5685829 0.5397263 0.007041 * 

TTC DME Signals 
Non-DME 
Signals 

OCEBM 1, type 
1* 14.393 

0.7671602, 
1.0661732 0.9166667 0.00003095  

TTC DME Signals 
Non-DME 
Signals 

OCEBM 4, type 
4 46.704 

0.2724122, 
0.4979713 0.3851918 0.04618 * 

TTC DME Signals 
Non-DME 
Signals OCEBM N/A 18.511 

0.6333039, 
0.8826778 0.7579909 0.0003735 * 

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 4, type 
4- 468.24 

0.3981963, 
0.4714847 0.4348405 0.0005207 * 

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals OCEBM N/A 15.629 

0.6135249, 
0.8848929 0.7492089 0.001322 * 

Interval of time 
between the 
launch year and 
that of 
communication OCEBM 4  OCEBM 1-3 DME Signals 68.077 

0.1269234, 
0.2571633 0.1920434 5.473E-14 * 

TTC OCEBM 4  OCEBM 1-3 DME Signals 35.427 
0.2414583, 
0.4492856 0.345372 0.004672 * 

TTC OCEBM 4  OCEBM 1-3 
Non-DME 
Signals 238.11 

0.3584931, 
0.4410742 0.3997836 0.000003052 * 

Interval of time 
between the 
launch year and 
that of 
communication 

Communicated 
between 1986 - 
2005  2006-2020 DME Signals 180.77 

0.5229252, 
0.6252768 0.574101 0.004777 * 

TTC 

Communicated 
between 1986 - 
2005  2006-2020 DME Signals 119.58 

0.5439844, 
0.6737884 0.6088864 0.001187 * 

TTC OCEBM 4R  OCEBM 1-3 
Non-DME 
Signals 261.45 

0.4138706, 
0.4994526 0.4566616 0.04716 * 

Average 
Completeness DME Signals 

Non-DME 
Signals - 1243.9 

0.3643298, 
0.4076570 0.3859934 < 0.00000000000000022 * 

TTC 
Well 
documented  

Other 
categories of 
completeness DME Signals 52.254 

0.7893718, 
0.8887691 0.8390704 < 0.00000000000000022 * 

Interval of time 
between the 
launch year and 
that of 
communication OCEBM 4  OCEBM 1-3 

Non-DME 
Signals 407.85 

0.2129701, 
0.2761300 0.24455 < 0.00000000000000022 * 

Interval of time 
between the 
launch year and 
that of 
communication 

Communicated 
between 1986 - 
2005  2006-2020 

Non-DME 
Signals 916.53 

0.5985152, 
0.6456372 0.6220762 < 0.00000000000000022 * 

TTC 

Communicated 
between 1986 - 
2005  2006-2020 

Non-DME 
Signals 696.76 

0.6838478, 
0.7332884 0.7085681 < 0.00000000000000022 * 

Number of reports 
Well 
documented  

Other 
categories of 
completeness DME Signals 53.499 

0.8370621, 
0.9131945 0.8751283 < 0.00000000000000022 * 

Number of reports 
Well 
documented  

Other 
categories of 
completeness 

Non-DME 
Signals 145.48 

0.7708461, 
0.8436281 0.8072371 < 0.00000000000000022 * 

TTC DME Signals 
Non-DME 
Signals - 1274.5 

0.4911643, 
0.5353774 0.5132709 0.2391   

Number of reports 
marked as 
'unknown' type DME Signals 

Non-DME 
Signals - 1393.8 

0.4999628, 
0.5156445 0.5078037 0.05109   

Interval of time 
between the year 
in which VigiBase 
included 3 reports 
and that of 
communication DME Signals 

Non-DME 
Signals - 1234.3 

0.4890301, 
0.5342494 0.5116397 0.3127   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 1, type 
1 4 

0.244711, 
1.355289 0.8 0.208   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 1, type 
1~* 6.1228 

0.1447650, 
0.9962606 0.5705128 0.7004   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 1, type 
1#* 12.834 

0.4156558, 
0.7910109 0.6033333 0.2552   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 2, type 
2 16.51 

0.4952979, 
0.9047021 0.7 0.05489   



TTC DME Signals 
Non-DME 
Signals 

OCEBM 2, type 
2* 5.145 

-
0.01563062, 
0.98074690 0.4825581 0.9323   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 3, type 
3 6.5846 

0.2216569, 
0.8273627 0.5245098 0.8521   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 4, type 
4- 553.86 

0.4888339, 
0.5600386 0.5244363 0.1781   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 4, type 
4^ 30.083 

0.3445183, 
0.6350414 0.4897799 0.8867   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 4, type 
4R 653.2 

0.4884743, 
0.5508056 0.5196399 0.2164   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 1, type 
1 13 

0.1320550, 
0.7250879 0.4285714 0.6115   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 1, type 
1~* 24.374 

0.2041341, 
0.5864909 0.3953125 0.2698   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 1, type 
1#* 46.644 

0.4601753, 
0.6748177 0.5674965 0.212   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 1, type 
1* 4.3295 

0.3330349, 
1.0637905 0.6984127 0.2119   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 2, type 
2 35.119 

0.4289151, 
0.7701589 0.599537 0.2443   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 2, type 
2* 14.847 

0.2745408, 
0.6676814 0.4711111 0.7582   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 3, type 
3 8.0792 

0.1932221, 
0.7873814 0.4903017 0.9419   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 4, type 
4 48.682 

0.3750890, 
0.6022841 0.4886865 0.8422   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 4, type 
4^ 30.429 

0.3170525, 
0.5992835 0.458168 0.5496   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

OCEBM 4, type 
4R 713.7 

0.4944353, 
0.5544746 0.524455 0.1102   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals - 1346.2 

0.4669592, 
0.5097912 0.4883752 0.2871   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

Year of 
communication: 
1985-2005 171.09 

0.3938165, 
0.5081895 0.451003 0.09261   

Interval of time 
between the 
launch year and 
that of 
communication DME Signals 

Non-DME 
Signals 

Year of 
communication: 
2006-2020 1170.4 

0.4740203, 
0.5203777 0.497199 0.8126   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 1 (all 
subtypes) 30.014 

0.4146230, 
0.6975521 0.5560876 0.4245   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 2 (all 
subtypes) 12.336 

0.3041309, 
0.7496463 0.5268886 0.7975   

TTC DME Signals 
Non-DME 
Signals 

OCEBM 3 (all 
subtypes) 6.2482 

0.2170441, 
0.8424797 0.5297619 0.825   

TTC OCEBM 4R  OCEBM 1-3 DME Signals 38.311 
0.3100425, 
0.5185627 0.4143026 0.1044   

TTC 
Well-
documented 

Other 
categories of 
completeness 

Non-DME 
Signals 145.07 

0.7406839, 
0.8186411 0.7796625 < 2.2e-16  

 

 



 

 

 

 

Full counts of signals/SDRs by Anatomical Therapeutic Chemical and Medical 
Dictionary for Regulatory Activities classifications 
 

We present ATC at level 3 for brevity in Table 5, but the results at 5th level of the hierarchy can be 
made available upon request. 

 

Table 6 Proportions over row of Anatomical Therapeutic Chemical (ATC) level 3 for the signals/SDRs in the dataset, ranked 
by descending frequency of the designated medical events (DME) column. ATC codes separated by “-“ indicate signals/SDRs 
of drug-drug interactions. Refers to 4507 observations, for 13 we could not assign an ATC code. DME = designated medical 
events. 

ATC DME signals/SDRs 
(proportion) 

Non-DME signals/SDRs 
(proportion) 

Grand Total 

L01 147 (0.30) 339 (0.70) 486 
L04 79 (0.25) 235 (0.75) 314 
J05 75 (0.35) 139 (0.65) 214 
N05 68 (0.19) 287 (0.81) 355 
A10 34 (0.14) 201 (0.86) 235 
J01 31 (0.29) 77 (0.71) 108 
D04 28 (0.38) 45 (0.62) 73 
B01 26 (0.13) 168 (0.87) 194 
N06 24 (0.11) 194 (0.89) 218 
S01 23 (0.14) 143 (0.86) 166 
C10 21 (0.16) 109 (0.84) 130 
A02 21 (0.14) 127 (0.86) 148 
C09 21 (0.36) 38 (0.64) 59 
C01 15 (0.22) 53 (0.78) 68 
N03 14 (0.27) 38 (0.73) 52 
D06 14 (0.20) 56 (0.80) 70 
J07 13 (0.08) 151 (0.92) 164 
L02 11 (0.31) 24 (0.69) 35 
L03 11 (0.19) 46 (0.81) 57 
N02 10 (0.09) 103 (0.91) 113 
C03 9 (0.32) 19 (0.68) 28 
R06 9 (0.43) 12 (0.57) 21 
H02 8 (0.42) 11 (0.58) 19 
A04 8 (0.27) 22 (0.73) 30 
V03 8 (0.22) 28 (0.78) 36 
M04 8 (0.36) 14 (0.64) 22 



J05 - M02 7 (1) 0 (0) 7 
N07 7 (0.15) 39 (0.85) 46 
M05 7 (0.10) 60 (0.90) 67 
C07 6 (0.38) 10 (0.63) 16 
M02 6 (0.14) 37 (0.86) 43 
J02 6 (0.46) 7 (0.54) 13 
C08 6 (0.32) 13 (0.68) 19 
A07 6 (0.19) 25 (0.81) 31 
N04 6 (0.12) 43 (0.88) 49 
P01 5 (0.22) 18 (0.78) 23 
H03 5 (0.42) 7 (0.58) 12 
R03 5 (0.07) 69 (0.93) 74 
A01 5 (0.33) 10 (0.67) 15 
J04 4 (0.36) 7 (0.64) 11 
C02 4 (0.15) 23 (0.85) 27 
H01 4 (0.31) 9 (0.69) 13 
D07 4 (0.33) 8 (0.67) 12 
B02 4 (0.33) 8 (0.67) 12 
M01 4 (0.15) 22 (0.85) 26 
H05 3 (0.18) 14 (0.82) 17 
R01 3 (0.12) 22 (0.88) 25 
D01 3 (0.19) 13 (0.81) 16 
B03 3 (0.43) 4 (0.57) 7 
N01 3 (0.30) 7 (0.70) 10 
G01 3 (0.21) 11 (0.79) 14 
V90 - L04 3 (0.75) 1 (0.25) 4 
D10 3 (0.10) 26 (0.90) 29 
D11 3 (0.07) 40 (0.93) 43 
V91 3 (0.19) 13 (0.81) 16 
L03 - J05 - R01 2 (1) 0 (0) 2 
V10 2 (0.33) 4 (0.67) 6 
L04 - G02 2 (0.67) 1 (0.33) 3 
G02 2 (0.17) 10 (0.83) 12 
C05 2 (0.20) 8 (0.80) 10 
A03 2 (0.29) 5 (0.71) 7 
L04 - C01 2 (1) 0 (0) 2 
C03 - C09 2 (1) 0 (0) 2 
R05 2 (0.29) 5 (0.71) 7 
J05 - M01 2 (1) 0 (0) 2 
V90 2 (0.11) 16 (0.89) 18 
C04 2 (0.40) 3 (0.60) 5 
C09 - C09 2 (0.33) 4 (0.67) 6 
M04 - L04 1 (1) 0 (0) 1 
V08 1 (0.14) 6 (0.86) 7 



D05 1 (0.33) 2 (0.67) 3 
B05 1 (0.14) 6 (0.86) 7 
M03 1 (0.13) 7 (0.88) 8 
C  - L04 1 (0.50) 1 (0.50) 2 
N05 - L01 1 (1) 0 (0) 1 
J01 - C10 1 (1) 0 (0) 1 
D06 - V90 1 (1) 0 (0) 1 
J01 - D06 1 (1) 0 (0) 1 
A16 1 (0.17) 5 (0.83) 6 
A08 1 (0.13) 7 (0.88) 8 
C10 - B01 1 (1) 0 (0) 1 
C03 - C03 1 (1) 0 (0) 1 
N02 - M02 1 (1) 0 (0) 1 
J05 - J05 1 (0.50) 1 (0.50) 2 
N05 - M01 1 (1) 0 (0) 1 
J05 - J05 - R01 1 (0.50) 1 (0.50) 2 
D06 - C09 1 (1) 0 (0) 1 
J05 - M02 - C09 1 (1) 0 (0) 1 
S01 - C10 1 (1) 0 (0) 1 
J06 1 (0.17) 5 (0.83) 6 
V09 1 (0.25) 3 (0.75) 4 
G03 1 (0.02) 53 (0.98) 54 
G04 1 (0.04) 24 (0.96) 25 
S01 - J02 0 (0) 1 (1) 1 
B01 - C10 0 (0) 2 (1) 2 
N05 - J01 0 (0) 1 (1) 1 
G01 - G02 0 (0) 1 (1) 1 
D06 - C08 0 (0) 1 (1) 1 
H03 - J05 0 (0) 4 (1) 4 
N03 - N02 0 (0) 1 (1) 1 
J05 - R01 0 (0) 1 (1) 1 
N06 - B01 0 (0) 1 (1) 1 
J05 - V91 0 (0) 2 (1) 2 
P01 - P01 0 (0) 1 (1) 1 
J01 - N02 0 (0) 2 (1) 2 
J05 - G03 0 (0) 2 (1) 2 
G01 - G03 0 (0) 1 (1) 1 
V04 0 (0) 1 (1) 1 
A10 - A10 0 (0) 1 (1) 1 
D01 - N02 0 (0) 6 (1) 6 
L01 - A04 0 (0) 2 (1) 2 
J05 - B01 0 (0) 3 (1) 3 
L01 - B01 0 (0) 2 (1) 2 
N06 - G03 0 (0) 1 (1) 1 



L01 - L01 0 (0) 6 (1) 6 
J05 - C01 0 (0) 3 (1) 3 
A11 0 (0) 1 (1) 1 
B01 - D06 0 (0) 1 (1) 1 
L02 - A10 0 (0) 1 (1) 1 
J05 - D07 0 (0) 3 (1) 3 
A14 0 (0) 1 (1) 1 
S01 - C01 0 (0) 1 (1) 1 
G01 - N02 0 (0) 3 (1) 3 
B01 - J05 0 (0) 1 (1) 1 
L03 - L01 0 (0) 1 (1) 1 
B06 0 (0) 1 (1) 1 
B01 - N05 0 (0) 1 (1) 1 
D01 - G02 0 (0) 1 (1) 1 
B01 - N06 0 (0) 1 (1) 1 
N05 - A10 0 (0) 2 (1) 2 
C01 - B01 0 (0) 1 (1) 1 
G01 - B01 0 (0) 1 (1) 1 
L04 - L01 0 (0) 1 (1) 1 
D01 - N05 0 (0) 3 (1) 3 
L04 - L04 0 (0) 24 (1) 24 
N06 - C09 0 (0) 1 (1) 1 
J02 - C07 0 (0) 1 (1) 1 
N06 - N05 0 (0) 3 (1) 3 
G03 - G02 0 (0) 1 (1) 1 
N07 - N05 0 (0) 2 (1) 2 
G04 - N02 0 (0) 1 (1) 1 
P01 - C07 0 (0) 1 (1) 1 
C10 - A10 0 (0) 1 (1) 1 
P02 0 (0) 1 (1) 1 
J02 - C08 0 (0) 6 (1) 6 
R01 - L03 0 (0) 8 (1) 8 
A06 0 (0) 11 (1) 11 
G03 - B01 0 (0) 1 (1) 1 
A05 0 (0) 1 (1) 1 
R07 0 (0) 2 (1) 2 
A01 - N05 0 (0) 1 (1) 1 
S01 - B01 0 (0) 1 (1) 1 
M09 0 (0) 1 (1) 1 
J05 - G04 0 (0) 1 (1) 1 
D01 - C05 0 (0) 4 (1) 4 
S02 0 (0) 1 (1) 1 
D01 - C07 0 (0) 6 (1) 6 
V03 - D07 0 (0) 1 (1) 1 



N02 - L04 0 (0) 1 (1) 1 
J01 - B01 0 (0) 1 (1) 1 
A02 - A01 0 (0) 2 (1) 2 
G01 - C07 0 (0) 4 (1) 4 
D01 - C08 0 (0) 1 (1) 1 
M01 - B01 0 (0) 1 (1) 1 
M01 - C09 0 (0) 1 (1) 1 
J02 - G02 0 (0) 3 (1) 3 
J02 - L01 0 (0) 1 (1) 1 
Grand Total 918 (0.20) 3589 (0.80) 4507 

 

Table 7 Table 6. Proportions over row of signals/SDRs by MedDRA System Organ Class. Refers to 4438 observations, 
excluding 82 for which coding to a MedDRA Preferred Term was not possible based on the information available in the 
original publications. 

 Type of signal (proportion)  
MedDRA System Organ Class DME Non-DME Total 
Skin and subcutaneous tissue disorders 164 (0.41) 236 (0.59) 400 
Infections and infestations 105 (0.42) 144 (0.58) 249 
Blood and lymphatic system disorders 81 (0.45) 101 (0.55) 182 
Renal and urinary disorders 78 (0.48) 85 (0.52) 163 
Hepatobiliary disorders 69 (0.49) 73 (0.51) 142 
Cardiac disorders 62 (0.18) 281 (0.82) 343 
Musculoskeletal and connective tissue disorders 59 (0.23) 199 (0.77) 258 
Gastrointestinal disorders 54 (0.21) 200 (0.79) 254 
Immune system disorders 50 (0.59) 35 (0.41) 85 
Investigations 50 (0.25) 151 (0.75) 201 
Ear and labyrinth disorders 43 (0.65) 23 (0.35) 66 
Respiratory, thoracic and mediastinal disorders 36 (0.15) 201 (0.85) 237 
Nervous system disorders 34 (0.06) 521 (0.94) 555 
General disorders and administration site conditions 13 (0.1) 121 (0.9) 134 
Eye disorders 12 (0.1) 113 (0.9) 125 
Vascular disorders 5 (0.03) 149 (0.97) 154 
Metabolism and nutrition disorders 4 (0.03) 155 (0.97) 159 
Surgical and medical procedures 0 (0) 4 (1) 4 
Endocrine disorders 0 (0) 45 (1) 45 
Injury, poisoning and procedural complications 0 (0) 67 (1) 67 
Psychiatric disorders 0 (0) 258 (1) 258 
Social circumstances 0 (0) 3 (1) 3 
Neoplasms benign, malignant and unspecified (incl cysts and 
polyps) 0 (0) 154 (1) 154 
Congenital, familial and genetic disorders 0 (0) 50 (1) 50 
Reproductive system and breast disorders 0 (0) 121 (1) 121 
Pregnancy, puerperium and perinatal conditions 0 (0) 29 (1) 29 



Grand Total 919 (0.21) 
3519 

(0.79) 4438 
 

 


