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Introduction
In spontaneous reporting systems (SRS), cases of suspected adverse drug reactions (ADRs) are
reported with the aim to detect new signals. A signal can be either a new, unknown adverse reaction
or a new aspect of an already known association (1). Spontaneous reporting has many advantages. It
operates for all drugs and it is the only affordable method of detecting rare ADRs. It is based on the
suspicion of the reporter, through which also extraordinary ADRs can be detected. Spontaneous
reporting has led to the identification and verification of many unexpected and serious ADRs (2-4).
Disadvantages of spontaneous reporting are that no incidences can be estimated because the
numerator is inaccurate and subject to reporting bias, and the denominator is not derived from a
cohort of all exposed patients (5). Reporting bias means that not all ADRs have the same chance of
being reported. Underreporting can make it difficult to make judgements on relative risks and can
hamper the detection of safety signals. Multiple reasons are given for underreporting, such as lack of
time, different care priorities, uncertainty about the drug causing the ADR, difficulty in accessing
reporting forms, lack of awareness of the requirements for reporting and lack of understanding of
the purpose of SRS. Well known and non-serious ADRs are less likely to be reported (6;7).
Emerging technologies in the digital world lead to new opportunities for ADR reporting. The number
of people owning a mobile smart device is growing. A recent qualitative study identified factors
which may influence health care professionals and patients to the use of a mobile application (app)
for reporting ADRs. An app was seen as an easily accessible tool and may increase the reporting of
ADRs since lack of time is often mentioned as an influencing factor in ADR reporting. Also an app
must be easy, simple, short, clear and logical and also visually attractive and available in local
language (8).
Little is known concerning the characteristics and the quality of app reports of spontaneous reporting
compared to conventional ways of reporting. In the US, the Medwatcher app was used to report
ADRs with a medical device to the FDA. An average app report takes 11 minutes to fill in, compared
to 40 minutes by traditional reporting, which shows that the Medwatcher simplifies and makes
reporting faster (9). Mean age of the reporter by the app was 33.9 years. Technical quality was
measured using the vigiGrade completeness score (10),resulting in an average of 0.80, and a
percentage of 55.9% of the app reports that were well documented (9).
In Canada, an app was used for reporting Adverse Events Following Immunization (AEFIs).
Participants were recruited by word of mouth and requested to download and utilize the app. The
app reminded the participants to complete two app surveys on day 8 and 30 post vaccination.
During the study period, 38 participants submitted 83 completed surveys. Mean age was 34.7 years;
52.4% of them were male. 21 participants filled in a usability study. 85.7% of them would prefer an
app instead of a web-based system on a computer. Navigation and creating a user profile was found
to be easy and 90.5% of the participants (strongly) agree that the app is an efficient and realistic
method of reporting vaccine adverse events (11).
The need to utilize emerging technologies was recognized by the Web-Recognizing Adverse Drug
Reactions (WEB-RADR) project (12). In this project an app for spontaneous reporting of ADRs was
developed as a complement to the conventional way of reporting, based on a simplified reporting
form, which is still fully compatible with electronic transmission in the E2B (R2) messaging format
(13). Besides the reporting functionality, the app also provides drug safety information to the user
(8). Users can create a list of medications to receive news from the National Competent Authority
(NCA) and to view numbers or reports received by the NCA. The app was launched in three countries:
United Kingdom (UK, launched July 2015), Netherlands (NL, launched January 2016) and Croatia (HR,
launched May 2016) (9). The app’s simplified reporting form contains a few questions about the
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patient (gender, age), the suspected drug(s) (name, dosage, indication), ADR(s) (description, course
and outcome), and medical history.
At the time of the analysis, the number of reports received to the national centers was quite low, and
in order to increase the sample size, and to include the experiences of one of the EFPIA partners,
data from the Novartis Patient Safety Information (PSI) tool was included in the analysis. The Novartis
PSI tool was launched in 2013 and enables capture of data in a structured way from initial reporter
(14). It offers the reporter the opportunity to access the reporting form both on mobile devices as
well as through computers.
The aim of this study is to evaluate the characteristics and quality of reports submitted to
spontaneous reporting systems via the WEB-RADR app and via the Novartis PSI tool.
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Methods
Data
The data collection period was between the launch date of the app in each country/company and
September 1st 2016, see Table 1.
All reports within the time period for each country were extracted from VigiBase (15). The data from
Novartis was delivered to the UMC on a DVD in E2B (R2) format (13), imported into the VigiBase test
environment and extracted from there. The data was filtered to meet the following criteria: report
type “spontaneous” to exclude study reports; a single notifier that is either a patient (defined as
notifier type “Consumer/non-health professional”) or healthcare professional (HCP) such as
“Physician”, “Pharmacist” or “Other health professional” using the earliest available versions of all
reports as to avoid bias of the data due to different follow up procedures in the different countries.
Reports from market authorization holders (MAHs) and automatically generated reports from
external sources such as poison control centres were excluded since this type of reports could not be
reported through the WEB-RADR apps.
# app reports

# conv. reports

Start date

End date

UK

144

22,582

July 14, 2015

September 1,
2016

Netherlands

106

5,779

January 29, 2016

September 1,
2016

Croatia

37

307

May 18, 2016

September 1,
2016

Novartis

697

5,2881

January 1, 2015

November 15,
2016

Table 1 Summary of source data.

vigiPoint
To characterize the reports received through the app, they were compared to a reference dataset of
reports from conventional sources collected during the same period, using vigiPoint (16). vigiPoint
automatically identifies key features in a user-defined case series compared to a reference sample
using log-odds ratios to identify statistically significant differences between the case series and the
reference sample in various pre-defined stratifications such as patient age, sex, co-reported drugs,
co-reported ADRs, drug indication, type of reporter and geographic location. A key feature is defined
as having log OR005 > 0.5 or log OR995 < −0.5, where log OR005 is the lower limit of the 99% credibility
interval of the log-odds ratio while log OR995 is the upper limit. Requiring that the confidence interval
is at least 0.5 above or below zero ensures that the key feature, apart from being statistically
significant, also deviates enough to be considered a characteristic feature of the case series. The
vigiPoint analysis was performed using all reports specified in Table 1 and was done for each country
and Novartis separately.

1 The Novartis conventional reports are a 5% random sub-sample out of a total of 105,777.

6

Statistical analysis of report characteristics
In addition to the vigiPoint analysis, for the subset of reports from patients, patient age and sex were
compared between the app and the reference sample for each country and Novartis separately,
using the Mann-Whitney U-test and the χ2-test, respectively.

Clinical quality
From the reports extracted for the analysis, a maximum of 100 app reports and a corresponding
number of reports from conventional sources, using an equal ratio of HCP and consumer reports
(based on the proportion in the app reports) were selected at random from each country and
Novartis. An equal ratio of HCP and consumer reports was used for both groups of reports.
To measure the clinical quality, both the app reports as well as the reference reports were manually
scored by blinded assessors with the clinical documentation tool (ClinDoc) (17). The outcome of the
clinical quality was divided into three categories: well (≥75%), moderately (46-74%) or poorly (≤45%)
documented reports. The proportion of reports of at least moderate clinical quality was compared
between app reports and conventional reports, using the χ2-test.

vigiGrade completeness
The manually evaluated reports were also evaluated for completeness using vigiGrade (9). The
vigiGrade completeness score measures how complete the information on the report is, where each
report field carries a weight depending on the field’s importance in regard to causality assessment.
The score ranges between zero and one, where one represents a perfectly complete report.

Identification of suspected duplicates using vigiMatch
To identify possible duplicate reports in the data from the three participating countries, an
automatic, statistical approach was used. The algorithm, vigiMatch, uses a probabilistic hit-miss
model to determine if a pair of reports are suspected duplicates. It works by scoring the report pair
while taking into account the amount of matching data. vigiMatch ignores blank fields, rewards
matching fields, and penalizes mismatching fields. If a field holds a numerical value, a close match is
still rewarded but with a lower score than a perfect match. Correlations are also taken into account
for all fields so that if, for example, two drugs or two ADRs are usually reported together, the score is
reduced if there is a match in these cases. The scores from all considered fields are summed together
and if this total score reaches above a pre-set threshold, the report pair is flagged as a suspected
duplicate. The threshold is based on the expected number of duplicate reports in the database,
which in this case is all of VigiBase (18;19).
Due to the reports from Novartis not being imported into VigiBase, it was not possible to run
vigiMatch on these reports.

Results
Characteristic features identified by vigiPoint
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vigiPoint identified some key features for all four datasets. The full lists are available in Appendix II,
while the results for report notifier, patient sex, age, number of suspected drugs and number of
reported MedDRA terms are visualized in figures 1-5.
In these figures, each bar represents the proportion among the app reports and the vertical lines
represent the corresponding proportion in the reference sample. If the difference between the two
samples is large enough to be considered a key feature (see methods section for the definition), the
bar and line are colored yellow and red if the app sample has a higher proportion of reports, and
colored light blue and dark blue for the opposite scenario.

Figure 1: Distributions of report notifiers as calculated by vigiPoint, presented for each dataset separately.

Figure 2: Distributions of reported patient sex as calculated by vigiPoint, presented for each dataset separately.
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Figure 3. Distributions of reported patient ages as calculated by vigiPoint, presented for each dataset separately.

Figure 4: Distributions of number of reported suspected drugs per report as calculated by vigiPoint, presented for each
dataset separately.

Figure5: Distributions of number of reported ADRs, coded as MedDRA terms, per report as calculated by vigiPoint.
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Statistical analysis of report characteristics
The vigiPoint analyses identifies key features in a user-defined case series compared to a reference
sample using log-odds ratios to identify statistically significant differences between the case series
and the reference sample. In addition to the vigiPoint analysis, app reports were compared to the
reference set on the following parameters: type of reporter, patient age and patient sex, using the
Mann-Whitney U-test and the χ2-test. Since VigiPoint analysis and the Mann-Whitney U test and the
χ2-test use different approaches in measuring statistical differences, the results between the two
approaches are not identical.
Type of reporter
For the UK and Croatia there was a significantly larger proportion of the app reports coming from
patients compared to conventional reports; 28% vs 18% and 32% vs 7% respectively (p<0.01 for
both). For the Netherlands and Novartis, the corresponding values were 60% vs 57% and 0.3% vs
0.6% respectively (p>0.05 for both).
Patient sex
In reports from patients, the distributions of patient sex in app reports compared to the conventional
reports did not show any statistically significant difference. See Table 2 for the detailed distributions.

UK
Netherla
nds
Croatia
Novartis

# App
reports
37
64

Male
(app)
43%
37%

Female
(app)
57%
63%

# Conv.
reports
4,058
3,278

Male
(conv.)
32%
32%

Female
(conv.)
68%
68%

p-value

12
150

25%
39%

75%
61%

22
1,923

27%
39%

73%
61%

0.88
0.96

0.16
0.35

Table 2 Distribution of patient sex for the app reports and conventional reports for each country and Novartis. The p-value is
for the difference in the distributions between app reports and conventional reports.

Patient age
The age distribution in reports from patients showed no statistically significant difference in mean
ranks for the patient ages in app reports compared to conventional reports (p≥0.17 for all). The
median patient age was 42.5 vs 44 for the UK, 47.5 vs 45 for the Netherlands, 38 vs 36 for Croatia
and 58 vs 63 for Novartis. It is worth noting that these ages might not represent the ages of the
persons sending the reports since it is possible to submit a report on behalf of someone else.

Clinical quality
Up to 100 app reports and 100 reference reports (for Croatia 37 and 68 reports, respectively since
they had not received 100 app reports and since the reference sample did not contain a sufficient
number of patient reports) were selected. For the WEB-RADR app, the proportion of reports of at
least moderate quality was high in both groups, for all countries, but relatively lower for app reports:
83% vs 92% in UK (p=0.08); 85% vs 98% in Netherlands (p<0.01); and 78% vs 78% in Croatia (p=1.0).
See Figure 1. For the Novartis data there were no differences in quality between reports received
through the PSI tool and reference reports. Compared to the reports from the NCA, the clinical
quality was lower.
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Completeness with vigiGrade
The vigiGrade completeness score was calculated for the same sub-sample of reports as for the
ClinDoc assessment. The score distributions show a pattern similar to the ClinDoc scores. The
completeness of reports submitted to NCAs seem to have higher completeness score that reports
submitted to Novartis.

Figure 6: Results of the manual quality evaluation using ClinDoc. The red lines mark the median while the red squares mark
the average score and the horizontal dotted lines divide the score into poor, moderate, and well documented reports.

Figure 7 Results of the automatic evaluation of vigiGrade completeness score. The red lines mark the median while the red
squares mark the average score.

Suspected duplicates identified in the dataset
11

The number of suspected duplicates within the full dataset from the three countries are reported as
the number of reports flagged as a duplicate by vigiMatch, where the paired reports must have been
submitted by the same country. This means that each report within the dataset that is flagged as a
duplicate will be counted, regardless whether its duplicate is within the dataset used in this study or
not. For example, if one report is flagged as a duplicate, but its pair entered VigiBase before or after
the dates defined for the datasets in this study, it is counted as one duplicate. However, if its
duplicate pair is within the study sample, both will counted as both are flagged as duplicates. Please
note that the Netherlands Pharmacovigilance Centre Lareb performs duplicate detection in their own
database before submitting reports to VigiBase.
In general the fractions of duplicate reports among the app reports were similar or lower than in the
dataset overall. See Table 2 for details.
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All
reference
reports2

All
suspected
reference
report
duplicates

All
suspected
reference
report
duplicates
(%)

UK

22332

412

Netherlands

5773

Croatia

305

All app
reports3

All
suspected
app report
duplicates

App
suspected
duplicates
(%)

1.8%

142

2

1.4%

29

0.5%

106

0

0.0%

0

0.0%

37

1

2.7%

Table 2. Resulting number of suspected duplicates identified by the vigiMatch algorithm along with total numbers of reports
for the three countries. Please note that the Netherlands perform duplicate detection before data are transmitted to
VigiBase.

2The

total number of reports are slightly lower for the vigiMatch result that the totals stated in Table
1, since vigiMatch needed a newer version of VigiBase (January 16, 2017) for the algorithm to work.
3
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Discussion and conclusion
Emerging technologies in the digital world lead to new opportunities for ADR reporting. Within the
WEB-RADR project an app for two-way safety communication and spontaneous reporting of ADRs
was developed. We evaluated the characteristics and quality of reports submitted via an app for
spontaneous reporting and compared them with conventional reports to determine their usefulness
for pharmacovigilance. In reports with high quality, a more reliable causality assessment can be
performed, and cases with high quality are therefore more valuable from a signal detection point of
view.
In the analysis there were few differences between the reports through the app and the reference
reports. The proportion of female patients and the median age of patients among app reports was
relatively similar to the reference group in all countries. For the Novartis data, app reports were
more commonly from women and slightly younger patients.
A higher proportion of app reports were submitted by patients compared to HCPs in UK and Croatia
whereas in Netherlands and for Novartis tool the difference was small and non-significant. A possible
explanation for this is that the UK used social media to promote the app, and that this way of
promotion might have attracted more patients than HCPs to the app. Croatia managed to gain
national media attention (TV) for the app, which also might have increased uptake and reporting by
the general public. In the Netherlands the promotion consisted of a press release and information on
the website. Another possible explanation might be that in the Netherlands, the proportion of
patient reports in the reference group is high (in 2016 55% of all reports reported directly to Lareb
are from patients). This high percentage of patient reporting might make it more difficult to see
trends of increased reporting in such a limited sample of app reports.
The proportion of reports of at least moderate quality was high in both groups, for all countries, but
relatively lower for app reports. The reason for this could be that the app reporting form has been
simplified to make reporting faster and easier. For example in the Netherlands, the standard
reporting form is more extensive, which facilitates good quality reports by the methods used in this
study, but may also form a barrier for reporting. The results from this study are encouraging because
a simplified reporting form still yields reports of comparable quality for signal detection purposes.
When introducing a new reporting route, one concern would be the potential for increased duplicate
reports being received. However, the study shows that app reports do not contribute to more
potential duplicates using probabilistic record matching than reports from conventional means.
Although there were limited differences between app reports and reference reports in each
national/ organizational setting there are clear differences when comparing the different national
reporting systems to each other, and further differences comparing them to data from the Novartis
PSI tool. Although not the subject of this paper, differences in national reporting systems are
expected because of a range of issues including awareness levels, cultural differences, differing
healthcare settings, promotional tactics and system maturity. Approaches to data collection also
differ between individual NCAs and the pharmaceutical industry reflecting differing national and
global requirements. There may be value in future work to further characterize these differences and
reduce unnecessary inconsistencies across the global pharmacovigilance network.

Strengths and limitations of the study
The study used an identical data collection period for app and reference reports, and in this sample
all app reports received were included. This means that if there are certain time-dependent
reporting biases such as for example media attention to a certain ADR, the chance would be equal
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that this would be reported through either the app or through conventional means and not creating
a bias in the sample.
Another strength of the study is that the quality of the reports have been measured with two
different methods. With vigiGrade, the technical completeness of the reports was evaluated and with
the ClinDoc, the clinical quality was manually evaluated, making sure that two parameters which
represent the quality of the reports were included in the analysis.
A limitation of the study is the relatively low number of reports received through the app, and
consequent small sample size. Due to the low number of reports it is difficult to say how
generalizable the results are. If the sample size would have been bigger, it would have been possible
to draw firmer conclusions as to the characteristics of the reports. It is therefore important to
continue promoting the use of the app and after more reports are collected, to redo this analysis to
see if the conclusions drawn from this study are still valid.
In this study we have only looked at the characteristics and the quality of reports received through
the WEB-RADR app and the Novartis PSI tool. For reports from new reporting routes to be useful for
pharmacovigilance purposes they need to contribute to signal detection. Even though we have
investigated the quality of the app, we have not taken into account the relevance of the reported
information. As part of the WEB-RADR project a descriptive report regarding the contribution of app
reports to signal detection has been prepared, and this report shows that app reports do contribute
to signal detection.
In conclusion, new reporting tools such as the WEB-RADR app and the Novartis PSI tool offer a
complementary route of spontaneous reporting. Patient demographics are similar to conventional
reporting routes, and report quality is sufficient despite a simplified reporting form. The addition of
new reporting forms is important to attract more reporters. The data shows that the app has
managed to attract patients as reporters to a larger extent than conventional reporting routes.
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Appendix I: user instruction of ClinDoc
The clinical documentation tool contains four domains which are considered to be relevant in order
to assess the clinical documentation of a report:

Adverse Drug Reaction
Chronology
Suspect drug
Patient characteristics

Each domain contains several items that may be important for the assessment of the clinical
documentation of that particular report. These items will be explained below. ADRs can be very
diverse, and the information that you need for a good clinical assessment varies depending on the
ADR. We have therefore not created a static model, but a more flexible model which takes this
diversity into account.

First, the assessor indicates which items are relevant for assessing the clinical documentation of the
report. Then, the assessor indicates if this relevant information is present or not. During the
development of the tool it was taken into account that assessors with different backgrounds might
have different thoughts about what information is relevant. A few items are mandatory, these items
are predetermined as relevant.

For the assessment of the report it is important that you take into consideration all reported ADRs
and suspected drugs and assess the report as a whole. The score given to each domain is the
proportion of information present in relation to the information deemed relevant for assessing the
report. When all the relevant information in a domain is present the maximum score is obtained. If
relevant information is missing in the report, a lower score will be achieved. When none of the items
included in a domain is considered to be relevant, this domain will not be included for calculation of
the final clinical documentation score. The final score consists of the average of the domain scores of
the domains deemed relevant for the assessment which will indicate the clinical documentation of
the report.

To translate the score to a clinical documentation measure, the following cut offs are used:
poor (≤45%)
moderate (from 46 up till 74%)
well (≥75%)

All domains and included items will now be explained, illustrated by examples.
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Adverse drug reaction
The first domain is about information important to assess the clinical documentation of the reported
adverse drug reaction (ADR). This domain aims to bring clarity to the adverse drug reaction: do you
actually understand what reaction the patient experienced (items a, and b)? In addition, it also
includes items which will strengthen the diagnosis of reported ADRs. For the strengthening of the
diagnosis items c, d or e can be applicable.

Items included in this domain are:
Proper description of the ADR
Specification reaction 'localization’ and 'characterization'
Treatment
Visual material (photos, videos)
Laboratory values, tests

The type of reporter is indirectly included in this domain. When for example, a Stevens-Johnson
syndrome is reported by a dermatologist the diagnosis is clear. When this ADR is reported by a
patient or pharmacist you may need extra information in order to strengthen the diagnosis.

a. Proper description of the ADR
For the ‘proper description of the ADR’, it is important to understand what reaction the patient
experienced from the description of the ADR. This item is always relevant for the assessment of the
clinical documentation. When only the ‘organ system’ in which the ADR occurred is reported, for
example ‘eye disorder’, than there is no proper description of the ADR. When a more specific
reaction is reported, for example ‘visual impairment’ you have more information of the ADR the
patient experienced. In this case, you have a proper description of the ADR. You need, however,
more information to specify the reaction, see b. Specification reaction 'localization’ and
'characterization'. Some examples to illustrate this are given in Table 1.
Table 1. Examples of how to use the tool for the item Proper description of the ADR
1

Adverse drug reaction (ADR)

a

Proper description of the ADR

Gastrointestinal discomfort

Relevant?
1=yes 0=no

Present?
1=yes 0=no

Explanation

1

0

The kind of
gastrointestinal
discomfort is not
clear
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Cardiac disorder

1

0

The kind of cardiac
disorder is not
clear

Eye disorder

1

0

The kind of eye
disorder is not
clear

Diarrhea, stomach pain, nausea

1

1

By this description
you understand
what reaction the
patient
experienced.

Feeling unwell

1

1

By the description
of the ADR you
understand that
the patient was
feeling unwell. You
want however
more information
about why he felt
unwell. For this
kind of
information, see b.
Specification
reaction
‘localization’ and
‘characterization’.

Feeling unwell: headache, fever, cold chills,
nausea

1

1

By this description
you understand
what reaction the
patient
experienced.

b. Specification reaction 'localization and 'characterization'
This item refers to specification of the reported ADR in terms of its localization and characterization.
If ‘hair loss’ is reported you may t want to have information on whether the hair loss is diffuse or
localized. When a patient experiences ‘taste alteration’ than you may want to know what kind of
taste alteration, for example, does the patient experience a metallic taste or does everything taste
salty? For some ADRs it is important to know the specific location of the reaction e.g. for a ‘skin rash’
or ‘pain’. More examples are given in Table 2.

Table 2. Examples of how to use the tool for the item Specification reaction 'localization and 'characterization'
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1

Adverse drug reaction (ADR)

Relevant?
1=yes 0=no

Present?
1=yes 0=no

Explanation

b

Other issues of importance concerning the ADR

Hair loss

1

0

Hair loss
has various
forms. You
know
nothing
about this
by only the
description
hair loss.

Hair loss, bald spots and thinner hair

1

1

Proper
description
of the type
of hair loss.

Taste alteration

1

0

You might
want to
know what
kind of taste
alteration
the patient
experienced
.

Taste alteration, everything tastes sweet

1

1

Proper
description
of the kind
of taste
alteration.
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Feeling unwell

1

0

By the
description
of the ADR
you
understand
that the
patient was
feeling
unwell. You
want
however
more
information
about why
he felt
unwell. This
information
in not
present.

Feeling unwell: headache, fever, cold chills, nausea

1

1

By this
description
you
understand
what
reaction the
patient
experienced
.

c. Treatment
For some ADRs it is necessary to have information about the treatment in order to confirm the
diagnosis of the reported ADR. The type of reporter is important for this item. Example: a patient
reports a ‘depression’. When the patient is treated with an antidepressant this will confirm that
he/she is actually diagnosed with a depression. When no information about treatment is available it
is unclear if the patient actually had a depression or if he/she was just feeling sad/down. When the
reporter is a doctor you can assume that the ‘depression’ has been properly diagnosed. Another
example is when an ‘allergy’ is reported. The treatment and effect of this treatment is important to
understand what type of allergic reaction the patient underwent. Examples are also shown in Table
3.

Table 3. Examples of how to use the tool for the item Treatment
1

Adverse drug reaction (ADR)

Relevant?
1=yes 0=no
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Present?
1=yes 0=no

Explanation

c

Treatment

Depression (patient report), no information about
treatment

1

0

Information
about the
treatment is
relevant in
order to
confirm the
ADR. This
information
is not
present.

Depression (patient report), treated with
antidepressant

1

1

Information
about the
treatment is
relevant in
order to
confirm the
ADR. This
information
is present.

Depression (general practitioner report)

0
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Because the
depression
is reported
by a general
practitioner,
information
about
treatment is
not
necessary to
confirm the
diagnosis.

Thrombocytopenia

0

Allergic reaction

1

0

In order to
understand
the allergic
reaction
information
about
treatment is
relevant.
This
information
is not
reported.

Allergic reaction treated with the antihistaminic
drug clemastine and prednisolone

1

1

In order to
understand
the allergic
reaction
information
about
treatment is
relevant.
This
information
is reported.
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Information
about the
treatment is
not
necessary to
understand
the ADR,
however it
can provide
confirmatio
n about the
diagnosis.
You might
consider
this item to
be of
relevance in
order to
provide
clues about
severity
and/or
etiology.

d. Visual material (photo, video)

For some ADRs it is helpful to have visual material (photo, video) to support the reported
ADR or diagnosis. For example, when it is unclear from the description of the ADR what kind
of reaction the patient experienced. The type of reporter is important for this item. When a
dermatologist reports a specific skin reaction you don’t need a photo. When a pharmacist or
patient reports a specific skin reaction you might want a photo to confirm the diagnosis.
It is important to keep in mind the other items included in the domain ADR. When, for
example, the treatment of an ADR is specific so the diagnosis can be confirmed, you don’t
need visual material. Some examples are given in Table 4.
Table 4. Examples of how to use the tool for the item Visual material (photo, video)
1

Adverse drug reaction (ADR)

d

Visual material (photo, video)

Relevant?
1=yes 0=no

Psoriasis, treated with specific anti-psoriasis
treatment

0

Skin rash (red spots, swollen, no itch), no treatment

1
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Present?
1=yes 0=no

Explanation

Because the
reaction is
treated with
a specific
treatment,
visual
material is
not
necessary to
confirm the
diagnosis.
1

Photo may
be relevant
in order to
understand
what kind of
skin rash
the patient
experienced
.

Hair disorder, photo included on which you can see
curly hair

1

1

A photo is
relevant in
order to get
insight in
the type of
hair
disorder, for
example
curly hair.
This
information
is present.

Cross-eyed looking. Photo included.

1

1

A photo is
relevant in
order to
support the
reaction the
patient
experienced
. This
information
is present.

Video included to illustrate strange behavior

1

1

A video is
relevant in
order to
support the
reaction the
patient
experienced
. This
information
is present.

Hypotension

0

For this ADR
visual
material is
not
relevant.

Nausea

0

For this ADR
visual
material is
not
relevant.

e. Laboratory values and other diagnostic tests
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For some ADRs it is helpful to have information about laboratory values to support the diagnosis of
the reported ADR. The type of reporter is important for this item. When a specialist in internal
medicine reports hepatitis, you do not necessarily need lab values. When a pharmacist or patient
reports the same type of reaction, lab values can be used to confirm the diagnosis. Lab values may
also give information about the seriousness of the ADR. Some examples are given in Table 5.
Table 5. Examples of how to use the tool for the item Lab values
1

Adverse drug reaction (ADR):

Relevant?
1=yes 0=no

Present?
1=yes 0=no

Explanation

d

Lab values, tests

Thrombocytopenia

1

0

Information
about the
degree of the
thrombocytope
nia is important
to confirm the
diagnosis if the
reporter is not
specialized in
this field. It can
also be used to
assess the
seriousness. This
information is
not present.

Thrombocytopenia, lab values reported

1

1

Information
about the
degree of the
thrombocytope
nia is important
confirm the
diagnosis and to
assess the
seriousness. This
information is
present.

Weight gain

1

0

Information
about the
amount of
weight gain is
relevant in order
to understand
the ADR. This
information is
not present.
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Weight gain: 24 kg in 2 months

1

1

Information
about the
amount of
weight gain is
relevant in order
to understand
the ADR. This
information is
present.

Headache, feeling depressed

0

For these ADRs
lab values or
test results are
not relevant.

Abdominal pain and nausea

0

Lab values may
be relevant for
example to
provide clues
about etiology
(liver function
test). This
however
depends on the
reported
suspected drug
and if you
expect a certain
etiology.

2. Chronology
This domain includes aspects related to the chronology:
a. Latency
b. Description of the course of the ADR
c. Action taken on drug
d. Outcome of the ADR
a. Latency
This item concerns the time of onset of the ADR and is always relevant.
b. Description of the course of the ADR
This item is only relevant when you expect a pattern in the course of the ADR. For example: ‘nose
bleeding’; does the patient experience this after each administration of the drug or spontaneously?
Another example is an ADR with a drug that is administrated only once a week or once a month.
Some examples are given in Table 6.
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Table 6. Examples of how to use the tool for the item Description of the course of the ADR
4

Chronology

Relevant?
1=yes 0=no

Present?
1=yes 0=no

Explanation

b

Description of the course of
the ADR
Nose bleeding

1

0

Course of the ADR is relevant
since it helps to understand how
the reaction developed. You
might want information about
the frequency and duration of
the nose bleeding. This
information is not present.

Nose bleeding 30 minutes
after every intake of drug X.
reaction lasts for about 20
minutes and then recovers

1

1

Course of the ADR is relevant
since it helps to understand how
the reaction developed. You
might want information about
the frequency and duration of
the nose bleeding. This
information is present.

Drug X is administrated once
per month. The patient
experiences light headedness
and blurred vision.

1

0

Course of the ADR is relevant
since it helps to understand how
the reaction developed. You
might want information about if
the patient experiences these
reaction after each
administration and duration.

Skin rash 1 day after start of
amoxicillin

0

Information about the course of
the ADR is not relevant for this
ADR.

c. Action taken on drug
This item is considered to be always relevant. There are a few exceptions:
● Single administration, for example vaccines
● When an ADR occurs after withdrawal of the drug
d. Outcome of the ADR
This item is considered to be always relevant. The only exception is for irreversible ADRs, for example
ADRs that need surgery, and fractures.
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3. Suspect drug
This domain includes aspects related to the suspected drug:
a. Brand name in case of drug substitution
b. Different forms or route of administration for suspected drug
c. Relationship with an ADR and dose of the drug
d. Batch number
a. Brand name in case of drug substitution
When it is reported that the ADR occurred after drug substitution the brand name is considered
relevant.

b. Different forms or route of administration for suspected drug
When there are different forms or routes of administration of the drug you might expect different
ADRs. For example, for an antibiotic applied on the skin you might not expect systemic reactions. For
these cases, the item ‘Different forms or route of administration for suspected drug’ is relevant.
c. Relationship with ADR and dose of the drug
When you expect that there is a dose-response relationship (e.g. Intoxication) or when it is reported
that the ADRs occurred after dose adjustments this item is relevant.

d. Batch number
When it is reported that more ADRs are seen with a specific product, a batch number is considered
relevant.
Examples of how to use the tool for items included in domain Suspect drug are shown in Table 7.
Table 7. Examples of how to use the tool for the items in domain Suspect drug
2

Suspect drug

Relevant?
1=yes 0=no

Present?
1=yes 0=no

Explanation

a

The ADR started after drug
substitution of the drug
simvastatin of brand A to
brand B

1

0

Brand names are important in
order to assess the report
properly.

b

Burning eyes after use of
fusidic acid eye drops.

1

1

Fusidic acid is available as eye
drops, oral tablet and dermal
cream. It is important to know
which form was used.

c

Extrapyramidal symptoms in a
child of 14 months after use of
domperidone 20 mg.

1

1

Dose of the drug is important in
order to assess possible
intoxication.
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d

A pharmacist reports that
more injection site reactions
are seen with the biosimilar
‘infliximab’. Batch number:
A1B2C3

1

1

Batch number is important in
order to assess the report
properly.

4. Patient characteristics
The last domain included in this tool is the Patient. For this domain we assess the clinical
documentation of the patient-related information. Most items are related to confounding factors.
Before assessing this domain it is important that you have a thought on possible risk factors for
developing the reported ADR(s). Items included in this domain are:
a. Risk factors/medical history/comorbidity/indication
b. Concomitant medication
c. Age/gender/height/weight
d. Patient’s life style or other risk factors
a. Risk factors/medical history/comorbidity/indication
Indicate if it is necessary to have information about risk factors for the ADR, medical history of the
patients, comorbidities and indication in order to assess the clinical documentation. Some examples
are given in Table 8.
Table 8. Examples of how to use the tool for the item Risk factors/medical history/comorbidity/indication
3

Patient

Relevant?
1=yes 0=no

Present?
1=yes 0=no

Explanation

a

Risk factors/medical
history/comorbidity
Fracture 6 months after
use of simvastatin. The
patient is known with
hypertension.

1

0

There are several risk factors for a
fracture. Some risk factors are known
but not all, e.g. osteoporosis.
Therefore this information is not
present.

Aggravation of dyspnea 2
weeks after start of
fluoxetine for depression.

1

0

Medical history is important.
Information about the dyspnea is
important. Is it aggravated due to use
of fluoxetine or are there other
factors? This information is not
present.

31

Eczema 2 weeks after use
of an oral contraceptive.
Patient is known with
allergic rhinitis and allergy
for apples.

1

1

Comorbidity is in this case important
because this may be a confounding
factor

Skin rash 10 days after
start of amoxicillin. The
patient is not known with
allergies. The patient
never used antibiotics in
the past.

1

1

Risk factors/medical
history/comorbidity are relevant
here. For example, about previous
use of amoxicillin and skin rash. This
information is present.

Injection site reaction:
painful, red, swollen

0

Risk factors/medical
history/comorbidity are not relevant
here.

b. Concomitant medication
This item is considered to be always relevant. The only exception is when a known drug-ADR
association with a clear latency time is reported. For example an injection site reaction after
vaccination.
c. Age/gender/height/weight
Indicate if it is necessary to have information about the patient’s age, gender, length and weight
(BMI) in order to assess the clinical quality. Some examples are given in Table 9.
Table 9. Examples of how to use the tool for the item Age/gender/height/weight
3

Patient

c

Age/gender/length/weight

Anaphylaxis in a female,
age unknown

Relevant?
1=yes 0=no

Present?
1=yes 0=no

0

Explanation

For this ADR age and gender are not
necessary in order to assess the
report properly.
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Osteoporosis in a female,
87 years

1

1

For this ADR age and gender are
important since these are also
known risk factors. This information
is present.

Type 2 diabetes 2 months
after start of drug X

1

0

Age, height and weight are
important since they are known risk
factors for Type 2 diabetes. This
information is not present.

e. Patient’s life style or other risk factors
Indicate if it is necessary to have information about the patient’s life style or other risk in order to
assess the clinical documentation. Think about sports, smoking, travel, diet. Some examples are given
in Table 10.
Table 10. Examples of how to use the tool for the item Patient’s life style or other risk factors
3

Patient

Relevant?
1=yes 0=no

Present?
1=yes 0=no

Explanation

d

Patient’s life style or
other risk factors
Deep venous
thrombosis 7 months
after start of drug X.

1

0

You want for example information
about smoking, recent airplane flight.
This information is not present.

Lung cancer 4 years
after start of drug X.
Non-smoker, healthy
55-year old man. No
family history of lung
cancer.

1

1

For this ADR it is relevant to have
information about the lifestyle of the
patient. This information is present.

Tendon rupture 2 days
after start of
levofloxacin. Patient is
a 33-year old female.
Rupture during
exercise.

1

0

For this ADR it is important to have
information about exercise. You don’t
know if this woman is used to do
regular exercise. This information is not
present.

Hair loss

0

For this ADR, information about
lifestyle or other risk factors is
irrelevant.

33

34

Appendix II: All key features as identified by vigiPoint
The Netherlands
All key features identified by vigiPoint for the dataset from the Netherlands. The rows are highlighted orange if the feature
is reported with a higher proportion in the app sample and blue if the feature is reported with a lower proportion in the app
sample compared to the reference sample. The features are sorted by falling statistical significance.

StatTypeName
NrepDrugs
Complete
Complete
NsuspDrugs
NrepDrugs
NrepDrugs
NrepDrugs
CoRepDrug
MedDRAHLGT
CoRepDrug

StatText
One drug
vigiGrade completeness score
>= 0.8
vigiGrade completeness score <
0.8
One drug
3-5 drugs
Two drugs
More than 5 drugs
Omeprazole
Administration site reactions
Metoprolol

% in
app
% in ref OR
OR005 OR995
91%
45% 3,41
3,01 3,76
50%

79% −1,93

50%
95%
2%
7%
1%
0%
1%
0%

21%
87%
16%
27%
11%
8%
9%
6%

−2,48 −1,46

1,88
1,33 2,35
1,63
1,24 1,98
−2,81 −5,96 −1,19
−2,26 −3,90 −1,16
−2,82 −7,09 −0,92
−3,27 −10,91 −0,87
−2,52 −6,79 −0,63
−2,93 −10,57 −0,52

The United Kingdom
All key features identified by vigiPoint for the dataset from the United Kingdom. The rows are highlighted orange if the
feature is reported with a higher proportion in the app sample and blue if the feature is reported with a lower proportion in
the app sample compared to the reference sample. The features are sorted by falling statistical significance.

StatTypeName
Fatal
NrepDrugs
Serious
NrepDrugs
Serious

StatText
Not fatal
More than 5 drugs
SeriousOrFatal
One drug
NonSerious

CoRepDrug

Salbutamol

CoRepDrug
Notifier

Acetylsalicylic acid
Other Health Professional

% in
OR00
app
% in ref OR
5
100%
98% 7,18 6,86
1%
32% −4,49 −7,64
92%
60% 2,81 2,48
77%
32% 2,76 2,39
8%
40% −2,78 −4,00
−11,6
0%
10% −4,03
8
−11,5
0%
9% −3,95
9
7%
26% −2,09 −3,44
35

OR995
7,47
−2,86
3,12
3,09
−1,89
−1,63
−1,54
−1,13

MedDRAPT
MedDRAHLT
CoRepDrug

Acute kidney injury
Renal failure and impairment
Lansoprazole

8%
9%
1%

CoRepDrug

Levothyroxine
Renal disorders (excl
nephropathies)
Paracetamol
Omeprazole

0%

MedDRAHLGT
CoRepDrug
CoRepDrug
CoRepDrug
CoRepDrug
MedDRAHLT
NrepDrugs
Notifier
CoRepDrug
MedDRAHLT
CoRepDrug
CoRepDrug
MedDRAHLGT

9%
2%
2%

Codeine;Paracetamol
Atorvastatin
Nausea and vomiting symptoms
3-5 drugs
Pharmacist
Amlodipine
General signs and symptoms NEC
Simvastatin
Bisoprolol
Gastrointestinal signs and
symptoms

0%
1%
1%
8%
38%
1%
1%
1%
1%
5%

1% 2,33 1,11 3,22
2% 2,16 0,99 3,02
9% −2,88 −7,15 −0,98
−10,9
6% −3,32
6 −0,92
2% 2,08 0,91
12% −2,37 −4,94
12% −2,28 −4,85
−10,8
5% −3,22
6
10% −2,44 −5,59
10% −2,43 −5,58
23% −1,63 −2,85
20% 1,24 0,71
7% −2,57 −6,84
9% −2,28 −5,43
8% −2,18 −5,33
8% −2,17 −5,31

2,94
−0,91
−0,82
−0,82
−0,81
−0,80
−0,73
1,70
−0,68
−0,66
−0,56
−0,54

15% −1,61 −3,25 −0,51

Croatia
All key features identified by vigiPoint for the dataset from Croatia. The rows are highlighted orange if the feature is
reported with a higher proportion in the app sample and blue if the feature is reported with a lower proportion in the app
sample compared to the reference sample. The features are sorted by falling statistical significance.

StatTypeName
Fatal
VigiBase entry
Notifier
Complete
Complete
Notifier
CoRepDrug

StatText
Not fatal
2016
Physician
vigiGrade completeness score >=
0.8
vigiGrade completeness score <
0.8
Consumer/Non Health
Professional
Alprazolam
36

% in
% in
app
ref
OR
OR005 OR995
100%
98%
6,23 5,56 6,79
100% 100%
6,23 5,56 6,79
8%
46% −3,07 −5,89 −1,54
35%

71%

−2,13 −3,33 −1,26

65%

29%

2,08

1,23

2,75

32%
16%

7%
2%

2,36
2,68

1,11
0,82

3,27
3,88

NrepDrugs

More than 5 drugs

35%

11%

1,91

0,72

2,79

Novartis
All key features identified by vigiPoint for the dataset from Novartis. The rows are highlighted orange if the feature is
reported with a higher proportion in the app sample and blue if the feature is reported with a lower proportion in the app
sample compared to the reference sample. The features are sorted by falling statistical significance.

StatTypeName
RepType
VigiBase entry
Country
VigiBase entry
Country
VigiBase entry
Country
Country
Country
Country
Country
VigiBase entry
GeoRegion
Country
GeoRegion
Country
Country
Country
CoRepDrug
CoSuspDrug
Country
Country
Country
Country
CoRepDrug
Serious
Serious
Fatal
VigiBase entry
VigiBase entry
MedDRAHLGT
MedDRAHLT
MedDRAPT

StatText
Spontaneous
2009-2010
Zambia
2011
Sierra Leone
2013
Uganda
Madagascar
Jamaica
Cape Verde
Bolivia, Plurinational State of
2014
Latin America and the
Caribbean
Iraq
Europa
Saudi Arabia
Ethiopia
Liberia
Ivermectin
Ivermectin
Montenegro
Guinea
United Arab Emirates
Rwanda
Albendazole
NonSerious
SeriousOrFatal
Not fatal
2007-2008
2012
Medication errors
Medication errors NEC
Medication error
37

% in
% in
app
ref
OR
OR005 OR995
100%
98% 6,65
6,51
6,79
0%
27% −5,23 −7,01 −4,07
20%
0% 4,38
4,06
4,67
0%
26% −5,15 −6,93 −3,99
0%
20% −4,67 −6,45 −3,51
57%
9% 3,53
3,34
3,71
0%
16% −4,29 −6,07 −3,12
0%
14% −4,11 −5,89 −2,95
10%
0% 3,39
2,94
3,79
9%
0% 3,34
2,87
3,76
10%
0% 3,22
2,76
3,62
33%
5% 2,97
2,72
3,20
20%
27%
0%
0%
0%
5%
0%
0%
0%
4%
5%
4%
0%
45%
55%
96%
0%
10%
0%
0%
0%

2%
4%
10%
10%
8%
0%
7%
7%
7%
0%
0%
0%
6%
75%
25%
99%
5%
29%
5%
4%
4%

2,99
2,76
−3,58
−3,57
−3,36
2,60
−3,04
−3,03
−3,01
2,44
2,43
2,36
−2,75
−1,84
1,79
−1,60
−2,61
−1,79
−2,52
−2,49
−2,49

2,67
2,49
−5,36
−5,35
−5,14
1,99
−4,83
−4,81
−4,79
1,78
1,77
1,68
−4,39
−2,05
1,60
−1,74
−4,39
−2,24
−4,30
−4,27
−4,27

3,29
3,02
−2,42
−2,41
−2,19
3,12
−1,88
−1,86
−1,85
2,99
2,97
2,93
−1,65
−1,63
1,97
−1,46
−1,44
−1,39
−1,36
−1,33
−1,33

Country
MedDRASOC
GeoRegion
Country
Country
Age group
CoRepDrug
CoSuspDrug
Country
CoSuspDrug
Country
Notifier
MedDRASOC
Notifier
MedDRAPT
Country
CoRepDrug
CoSuspDrug
GeoRegion
Country
CoRepDrug
CoSuspDrug
CoRepDrug
CoSuspDrug

CoRepDrug

CoSuspDrug

Burkina Faso
Injury, poisoning and
procedural complications
Africa
Togo
Andorra
Unknown
Dabigatran
Dabigatran
Cambodia
Albendazole
Kazakhstan
Pharmacist
Cardiac disorders
Other Health Professional
Skin reaction
Niger
Praziquantel
Praziquantel
Asia
Senegal
Benznidazole
Benznidazole
Sulfamethoxazole;Trimethopri
m
Benzylpenicillin
Diphtheria vaccine;HIB
vaccine;Pertussis vaccine;Polio
vaccine;Tetanus vaccine
Diphtheria vaccine;HIB
vaccine;Pertussis vaccine;Polio
vaccine;Tetanus vaccine
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3%

0%

2,00

1,21

2,64

1%
48%
0%
0%
10%
2%
2%
0%
0%
0%
39%
5%
24%
1%
2%
0%
0%
32%
0%
2%
2%

5%
68%
3%
3%
3%
0%
0%
3%
3%
3%
24%
2%
39%
4%
0%
2%
2%
20%
2%
0%
0%

−1,96
−1,18
−2,14
−2,13
1,40
1,75
1,75
−2,03
−1,93
−1,98
1,00
1,34
−1,01
−1,59
1,59
−1,79
−1,79
0,87
−1,74
1,49
1,49

−3,31
−1,38
−3,92
−3,91
0,94
0,89
0,89
−3,81
−3,57
−3,76
0,76
0,73
−1,31
−2,87
0,66
−3,57
−3,57
0,62
−3,53
0,54
0,54

−1,00
−0,98
−0,98
−0,97
1,80
2,43
2,43
−0,87
−0,83
−0,82
1,22
1,86
−0,72
−0,67
2,31
−0,62
−0,62
1,11
−0,58
2,23
2,23

3%
4%

7% −1,21
1% 1,23

−2,04
0,53

−0,54
1,80

3%

1%

1,30

0,53

1,93

3%

1%

1,30

0,53

1,93

