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ABSTRACT
Purpose Information about the time course of adverse drug reactions (ADRs) is often lacking. If this information would be available, it
could help increase patient’s adherence to drugs when experiencing an ADR. The aim of this study was to demonstrate how a web‐based
intensive monitoring system using the patient as a source of information can be used to gather longitudinal safety data of a drug. In this
study, pregabalin was used as an example.
Methods First‐time users of pregabalin were approached in Dutch pharmacies between 1 August 2006 and 31 January 2008. After online
registration, patients received questionnaires by email 2 weeks, 6 weeks, 3 months and 6 months after the start of the drug use. Data on
patient characteristics, drug use and ADRs were collected and analysed.
Results A total of 1373 patients registered for the pregabalin study. Of these patients, 1051 (76.5%) ﬁlled in at least one questionnaire. On
an aggregated level, the ADR proﬁle remained relatively stable over time. Incidence densities showed that the ﬁve most frequently reported
reactions occurred early in the treatment. Initially, the majority of the patients did not undertake any action when experiencing an ADR.
Recovery did not seem to be completely dependent of drug cessation.
Conclusions With web‐based intensive monitoring, it is possible to study the time course of ADRs. This method can be a valuable
addition to pharmacovigilance because it can generate other types of information as compared with spontaneous reporting and other
intensive monitoring methodologies. Copyright © 2011 John Wiley & Sons, Ltd.
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INTRODUCTION
For a pharmacological intervention to be successful, the
right drug has to be prescribed for the right condition in
the right patient. However, these criteria are not the
only things necessary to ensure that a patient beneﬁts
from the drug. Patient adherence, the extent to which
patients take medications as prescribed by their
healthcare provider, is essential to achieve the intended
effect.1 Studies have shown that the occurrence of
adverse drug reactions (ADRs) or the fear thereof is of
great importance when it comes to a patient’s
adherence.2–4 To increase adherence, it is important
to have access to information about ADRs. Information
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about time to onset of the ADR, how long it persists and
if it disappears spontaneously or not can help to
motivate the patient to be adherent to their medication
when experiencing an ADR.
Traditionally, medical doctors and in some countries
also pharmacists have been the main source of information in pharmacovigilance.5 In a spontaneous reporting system, doctors and pharmacists provide mainly
cross‐sectional information about the ADR, that is, the
status of the ADR at the time of reporting. In a few cases,
follow‐up information is provided, but this is not the
case in all reports because reporting as well as providing
follow‐up information is a time‐consuming task for the
healthcare professional. Spontaneous reporting was not
developed to gather the information mentioned previously and is therefore not able to capture it. To ﬁll this
gap, new methods need to be developed.
In recent years, the patient is getting more involved
in drug safety. A number of countries around the world
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have introduced patient reporting to their spontaneous
reporting systems, and the experiences so far are
favourable. 6,7 The new European pharmacovigilance
legislation underpins the role of consumer reporting
by making it mandatory. As patient involvement increases drug safety, patients become an important new
source of information about the safety of a drug.
In the Netherlands, the Netherlands Pharmacovigilance Centre Lareb has been responsible for the
collection and analysis of spontaneous reports since
1995. In 2006, a web‐based intensive monitoring
system, called Lareb Intensive Monitoring (LIM),
was introduced as a complement to the spontaneous
reporting system. Intensive monitoring is a non‐
interventional observational cohort, which can monitor
selected drugs over time. The Intensive Medicines
Monitoring Programme in New Zealand8 and the
Prescription Event Monitoring in the UK9 are examples
of intensive monitoring programmes. Although the
methodology of LIM has similarities with these
programmes, it has characteristics that distinguish it
from them. The main differences are that the source of
information is not the health professional but the
patient, data are collected at several points in time and
the system is web‐based. The longitudinal character of
data collection makes it possible to study the time
course of ADRs.
The aim of this study was to demonstrate how a web‐
based intensive monitoring system using the patient as a
source of information can be used to gather longitudinal
safety data of a drug. In this study, pregabalin (Lyrica®,
Pﬁzer, New York, NY) was used as an example.
Pregabalin is a relatively new drug registered for the
treatment of neuropathic pain, as adjuvant therapy in
the treatment of epilepsy and for generalised anxiety
disorder.10 It is a gamma‐aminobutyric acid analogue
and exerts its effects by binding to the α2–δ subunit of
voltage‐gated calcium channels, leading to a decreased
synaptic release of neurotransmitters.11
METHOD
Lareb Intensive Monitoring identiﬁes ﬁrst‐time users of
a drug in a pharmacy by using the ﬁrst prescription
signal. The ﬁrst prescription signal is generated if the
patient has not ﬁlled in a prescription of that particular
drug in the previous 12 months, based on the information from that particular pharmacy. Patients in the
Netherlands are linked to one pharmacy only, which
makes it is possible to monitor a patient’s drug use.
Eligible patients are asked to participate in the study.
After online registration, the patient is sent periodic
questionnaires per email, in which information about
Copyright © 2011 John Wiley & Sons, Ltd.
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drug use and possible ADRs is collected. If the patient
has not experienced any ADRs, this will be reported as
well.12–14 The LIM methodology has been described in
more detail elsewhere.15
Study population
First‐time users of pregabalin were approached in
Dutch pharmacies between 1 August 2006 and 31
January 2008. Data were collected between 1 August
2006 and 31 July 2008.
Data collection
Patient characteristics such as gender, birth date, length
and weight were asked for. Information about
pregabalin use including start date, strength, product
code, dosage, administration form and indication was
collected. This information was also gathered for all
concomitant medication. For a detailed overview of the
questionnaires, see Härmark et al.15 After registration,
the patient received questionnaires by email 2 weeks,
6 weeks, 3 months and 6 months after the start of the
drug use. In these questionnaires, questions about
possible ADRs, which were considered to be related to
the use of pregabalin, were asked. Furthermore, the
seriousness of the reaction according to the Council for
International Organisations of Medical Sciences criteria16, the start date of the reaction, the action taken after
experiencing an ADR, the action taken with pregabalin
(stopping/dose reduction/no dose change) and the
outcome of the reaction were asked for. If the patient
did not ﬁll in the questionnaire immediately, a
reminder was sent 5 days later. If a questionnaire was
not completed, the patient was considered ‘lost to
follow‐up’ for the questionnaire.
If the patient stopped the use of pregabalin, reasons
for stopping were asked. In the event of death of the
patient or if the patient actively chose to stop his or her
participation in the study, the patient did not receive any
more questionnaires. The participation in the study was
then considered to be completed on the date the
notiﬁcation was received. Indication and reported
ADRs were coded using the Medical Dictionary for
Regulatory Activities (MedDRA) terminology. Indication and ADRs were coded on a lower‐level term level
by a qualiﬁed assessor.17 Study drug and co‐medication
were coded using the Dutch drug dictionary.18 If a
report was considered to be serious according to the
Council for International Organisations of Medical
Sciences criteria, a copy of the report was forwarded
to the national database containing all spontaneous
reports, where it was handled according to the regulations regarding serious ADR reports.19
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Analysis
Cohort characteristics. Descriptive analysis was performed on the response rate, age, gender, indication
for use and daily doses.
Adverse drug reaction spectrum of pregabalin at
different points in time. The number of patients
reporting and ADRs were grouped per questionnaire
and per MedDRA system organ class (SOC).
Reactions belonging to the SOC nervous system
disorders were, in addition, grouped per questionnaire
and per MedDRA preferred term (PT).
The absolute number of ADRs per SOC or per PT
per questionnaire was divided by the total number of
patients who responded to the questionnaire in order
to calculate the percentage of patients experiencing the
ADR at that speciﬁc point in time.
Additional information on the top five reported
adverse drug reactions. Incidence densities were
calculated for the ﬁve most frequently reported ADRs
during four different periods (0–2 weeks, 2–6 weeks,
6–12 weeks and 12–26 weeks). If a patient reported
more than one reaction falling into this PT, the latency
for the ﬁrst reaction was used. If the patient did not
provide a date on which he or she stopped using
pregabalin, it was assumed that the patient stayed in
the cohort for as long as he or she kept ﬁlling in the
questionnaires. The time to onset of the reactions was
graphically illustrated as Kaplan–Meier curves.
Descriptive analysis was undertaken on the action
taken with the drug when experiencing an ADR, and
the outcome of the reaction. In the analysis of the
outcome of the reaction, the total number of answers
exceeded the number of patients because one or more
answers could be chosen.
All data were retrieved using MS Access. Statistical
analysis was performed using SPSS 17 (SPSS Inc.,
Chicago, IL, USA).
RESULTS
Cohort characteristics
A total of 1373 patients registered for the pregabalin
study, and 796 (58.0%) of these patients were women.
The average age was 54.5 years (standard deviation =
13), ranging from 11 to 89 years. Neuropathic pain
was the indication in 85.9% of the cases. The average
daily dosage was 201 mg. Of these patients, 1051
(76.5%) ﬁlled in at least one questionnaire, 896 ﬁlled
in the ﬁrst questionnaire and 737, 544 and 400 ﬁlled in
the remaining questionnaires.
Copyright © 2011 John Wiley & Sons, Ltd.
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Adverse drug reaction spectrum of pregabalin at
different points in time. In total, 1503 possible adverse
drug reactions were reported by 728 patients. Of these
patients, 534 reported their ﬁrst ADR in the ﬁrst
questionnaire, 134 in the second questionnaire, 39 in
the third questionnaire and 21 in the last questionnaire.
Reactions belonging to the SOC nervous system
disorders are the most frequently reported. Figure 1
shows the whole ADR proﬁle for pregabalin per
MedDRA SOC. Figure 2 shows the ADR proﬁle for
ADRs belonging to the SOC nervous system disorders
per MedDRA PT.
The ﬁve most frequently reported ADRs, namely,
dizziness, somnolence, feeling drunk, fatigue and weight
increase were analysed in more detail. Table 1 shows the
incidence density of dizziness. Figure 3 shows the
corresponding Kaplan–Meier curve. Table 2 shows
the action taken with the drug when experiencing an
ADR and the outcome of the ADR when stopping and
continuing pregabalin use.
DISCUSSION
In pharmacovigilance, there is a need for more
information about ADRs. Information about when the
ADR occurs, how long it persists and if it disappears
spontaneously or not can help to motivate the patient to
be adherent to their medication when experiencing an
ADR. In this article, we illustrate that a web‐based
intensive monitoring system using the patient as a
source of information can be used to generate this type
of information.
The results from the pregabalin study will be discussed
ﬁrst and thereafter the role of web‐based intensive
monitoring as a new pharmacovigilance tool.
The adverse drug reaction profile of pregabalin
Calculation of incidence densities and Kaplan–Meier
curves show that the ﬁve most frequently reported
reactions occur early in the treatment, with the highest
incidence in the ﬁrst 2 weeks. This is consistent with
the fact that these ADRs are probably type‐A ADRs, a
direct pharmacological effect of the drug.20
It is surprising that after the ﬁrst 2 weeks the ADR
proﬁle on an aggregated level did not change. It is
believed that ADRs, which can be attributed to the
pharmacological properties of the drugs, would be more
pronounced in the beginning of the treatment and would
disappear spontaneously if drug treatment continued.
This does not seem to apply in all cases. Another reason
that the ADR proﬁle did not change (less ADRs) over
time is that patients probably continue their drug use
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Figure 1. Percentage of patients experiencing an adverse drug reaction because of pregabalin use during different periods. Adverse drug reactions were
grouped per system organ class. The five system organ classes with the most reported adverse drug reactions are shown. ADRs, adverse drug reactions; SOC,
system organ class
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Figure 2. Percentage of patients experiencing an adverse drug reaction belonging to the SOC nervous system disorders. Adverse drug reactions were grouped
per preferred term. The five preferred terms with the most reported adverse drug reactions are shown. ADRs, adverse drug reactions; PT, preferred term

Table 1. Incidence densities per 1000 person‐days per period for the five most frequently reported adverse drug reactions
associated with pregabalin use
0 –14 days

15– 42 days

43–90 days

91–180 days

18.0
7.4
4.0
3.9
1.6

1.0
0.53
0.32
0.16
0.38

0.34
0.10
NA
0.09
0.13

0.05
0.17
NA
NA
0.11

Dizziness
Somnolence
Feeling drunk
Fatigue
Weight increase
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Figure 3. Kaplain–Meier curves illustrating the incidence densities of the five most frequently reported adverse drug reactions. From the top down to the first
line represents increased weight followed by fatigue, feeling drunk, somnolence and dizziness. ‘Survival’ pertains to those patients who did not develop
particular adverse drug reaction, and ‘+’ represents the censored patients

Table 2. The action taken with the drug after experiencing an adverse drug reaction and the outcome of the reaction depending on whether the drug was
withdrawn or not shown in absolute numbers as well as in percentages
Dizziness

Somnolence

Feeling drunk

Fatigue

Weight increase

Action taken with the drug after experiencing an ADR*
No action
Dose reduced after consultation
Drug withdrawn after consultation
Dose reduced on own initiative
Drug withdrawn on own initiative
Other reasons

39
8
19
6
7
9

Outcome of the ADR after stopping pregabalin use
Recovering/resolving
Not recovered
Unknown

80 (66.1%)
25 (20.7%)
16 (13.2%)

42 (82.4%)
3 (5.9%)
6 (11.8%)

30 (79.0%)
4 (10.5%)
4 (10.5%)

19 (57.6%)
9 (27.2%)
5 (15.1%)

11 (45.8%)
11 (45.8%)
2 (8.3%)

Outcome of the ADR while continuing pregabalin use
Recovering/resolving
Not recovered
Unknown

67 (46.5%)
76 (52.7%)
1 (0.7%)

40 (41.1%)
55 (57.9%)
0

14 (41.2%)
20 (58.0%)
0

12 (34.3%)
22 (62.9%)
1 (2.9%)

4 (12.1%)
29 (87.9%)
0

(44.3%)
(9.1%)
(21.6%)
(6.9%)
(8.0%)
(10.2%)

18
4
3
3
4
9

(43.9%)
(9.8%)
(7.3%)
(7.3%)
(9.8%)
(22.0%)

11
4
8
4
3
4

(32.4%)
(11.8%)
(23.5%)
(11.8%)
(8.9%)
(11.8%)

14
2
8
3
3
8

(36.8%)
(5.3%)
(21.15%)
(7.9%)
(7.9%)
(21.1%)

13
1
6
0
2
3

(52.0%)
(4%)
(24.0%)
(8.0%)
(12.0%)

ADR = adverse drug reaction.
Because not all patients had answered all questions, the number of patients on the different questions was not always constant.
*Because one or more answers could be chosen, the total number of answers exceeded the number of patients.

even when experiencing an ADR. Apparently, the
positive effects of the drugs outweigh the negative
effects when deciding to continue drug use.
Initially, the majority of the patients did not undertake any action when experiencing an ADR. The
differences in the outcome of the reaction between
patients who withdrew the drug and patients who
continued drug treatment are dependent on the type
of ADR. For example, for dizziness, 66.1% of the
patients who had stopped pregabalin use were reporting
to have recovered or were recovering. In contrast,
46.5% of those who continued pregabalin use
Copyright © 2011 John Wiley & Sons, Ltd.

reported that they were recovering or had recovered.
In this case, a rather large proportion of the patients
who continued the use of pregabalin also recovered
from dizziness, indicating that dizziness may be a
transitory ADR, not always requiring cessation of the
drug in order to disappear. For weight increase, drug
withdrawal had a more pronounced effect on
recovery: 45.2% of the patients recovered after drug
cessation compared with 12.1% of those who
continued drug use. In this case, it seems that the
outcome is more dependent on drug cessation as is
the case with dizziness.
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Web‐based intensive monitoring
The LIM system was developed as an addition to the
spontaneous reporting system. Spontaneous reporting
systems are a great source of information when it comes
to identifying new signals, especially concerning
serious and rare ADRs. Of the major safety issues in
recent years, majority were identiﬁed using evidence
from spontaneous reporting.21 Spontaneous reporting
has a few limitations, for example, underreporting and
inability to calculate incidences. In addition, it only
provides cross‐sectional data of the reaction, which do
not provide any information about the time course of
the reaction.
With a web‐based intensive monitoring system, it is
possible to address a few of the limitations of
spontaneous reporting. With this system, incidences
of certain reactions can be calculated, and because of
its longitudinal character, it is also possible to collect
information about the time course of ADRs. In the
following paragraphs, the strengths and weaknesses of
this system will be discussed.
In the literature, most information available about the
ADRs of a newly marketed drug originate from
randomised controlled trials, where strict inclusion and
exclusion criteria are present and where the duration of
the trial is usually quite short. With web‐based intensive
monitoring, there are no inclusion or exclusion criteria
that might lead to a different population than in clinical
trials, and therefore, it will give a better picture of the
ADR proﬁle in daily practice.
Even though there are no restrictions for inclusion in
the web‐based intensive monitoring system, there
might be a ‘selection’ of the patient population. Only
6.6% of all the patients who received a ﬁrst
prescription of pregabalin decided to participate in
the study (data provided by the Dutch Foundation for
Pharmaceutical Statistics). Because we have no
information about the patients who did not participate,
it is not possible to know if the patients who eventually
participated in the study are representative for the
patients using pregabalin, which means that the results
have to be interpreted with this in mind.
For this web‐based intensive monitoring to be a
powerful tool in generating new data about ADRs,
patient participation has to be increased. To in-crease
patient participation, there are activities ongoing in
order to stimulate active participation from the
pharmacist (e.g. pharmaceutical care proj-ects, training)
as well as research into the motives for patient
participation and investigation of the non‐responders.
In this study, we chose to use the patient as a source
of information. This has the advantage that ADRs are
Copyright © 2011 John Wiley & Sons, Ltd.
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reported by the person who has actually experienced
the reaction. In the study, patients were asked to report
reactions that they believed were caused by the drug.
Reactions that are not perceived as ADRs or which are
asymptomatic will not be reported. In a few SOCs, for
example, blood and lymphatic disorders, ear and
labyrinth disorders, endocrine disorders, hepatobiliary
disorders and immune system disorders, no or very few
reports were received. ADRs falling into these
categories are of course quite rare, but it is possible
that patients do not have tangible symptoms of ADRs
concerning these organs or that patients do not correlate
these complaints to drug use. If a patient experiences an
ADR which unables him to ﬁll in any further
questionnaires, this information will not be collected.
It is therefore possible that the system will be less
valuable in order to detect these types of reactions.
Because all questionnaires are web‐based, it is
possible to send a patient multiple questionnaires over
time. Longitudinal data collection makes it possible to
study the time course of ADRs. In a study where
multiple questionnaires are sent, there is always a risk of
receiving conﬂicting information. In the questionnaires,
there were no logical checks for start dates and end dates;
that is, it was not checked for if the start date of the drug
proceeded the start date of the ADR, which sometimes
hampered calculating, for example, latency times.
Another example concerning conﬂicting information is
the outcome of the reaction. The patient was allowed to
give the answer that he or she had recovered and had not
recovered at the same time. In the analysis, this was
addressed by choosing the least favourable outcome (not
recovered > recovering > recovered), so there would not
be an overestimation of positive outcomes.
During data analysis, it became clear that the patients
did not always report the suspected ADRs in the
questionnaire, which covered the period in which they
experienced the ADR, but they reported it in one of the
remaining questionnaires. In the analysis for incidence
densities, it is corrected for this, and the latency of the
reaction was calculated based on the start date of the
drug and the start date of the reaction rather than
calculated based on the number of reactions in each
questionnaire, thereby assuming that the reaction
occurred in the questionnaire in which it was reported.
A weakness with the longitudinal character of this
study is that patients were allowed to ﬁll in a
questionnaire even though they had not ﬁlled in the
previous questionnaire. By allowing skipping questionnaires, the chance that patients ﬁll in a questionnaire when experiencing an ADR is greater than when
they are not, giving an overestimation of ADRs
occurrence. To address this bias, an analysis could
Pharmacoepidemiology and Drug Safety, 2011; 20: 591–597
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have been made with the data from the patients who
ﬁlled in the questionnaires sequentially. In future
studies, this will not be a problem because we will
change the process of sending of the questionnaires.
Only those who ﬁll in a questionnaire will receive the
other questionnaires.
Because the system is web based, patients who do
not have access to Internet or are not familiar with
using the Internet will be underrepresented in the
sample. This would probably be more prominent in
the older‐age categories. Statistics from 2008 show
that 86% of the Dutch households have access to
Internet at home.22 It is difﬁcult to draw conclusions
to what extent age contributes to the selection bias, but
older people not being familiar with the Internet
would be underrepresented in this study.
Because the web‐based intensive monitoring methodology is new, there are some reﬁnements necessary as
discussed previously. However, this study shows that it
is possible to study the time course of ADRs by using a
web‐based intensive monitoring. This method can be a
valuable addition to pharmacovigilance because it can
generate other types of information as compared with
spontaneous reporting and other intensive monitoring
methodologies.
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KEY POINTS

•
•

With web‐based intensive monitoring, it is possible to study ADRs over time, both on an
aggregated and detailed level.
Web‐based intensive monitoring can be a valuable addition to pharmacovigilance because it can
generate other types of information as compared
with spontaneous reporting and other intensive
monitoring methodologies.
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