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ABSTRACT
Objectives Prophylactic drugs currently used for migraine
treatment are not specific. Furthermore, few studies in
existing literature describe drugs utilisation patterns and
adherence to migraine prophylactic treatment. This study
is aimed to describe utilisation patterns of migraine drugs,
evaluate adherence to prophylactic medications and
investigate drug-related costs.
Design Retrospective population-based study using an
administrative health-related database.
Setting Primary care setting in the Campania region,
Southern Italy.
Participants This study was carried out between
1 January 2016 and 31 December 2018, involving
12 894 subjects with any primary or secondary hospital
discharge with migraine diagnosis, or at least two medical
dispensations of migraine-specific acute or prophylactic
medications (triptans or pizotifen). Subjects were
classified into four treatment cohorts: no treatment, acute,
prophylactic and both acute and prophylactic. Subjects
were followed-up for 1 year.
Outcome measures Utilisation patterns of migraine
drugs at treatment initiation; adherence to prophylactic
treatment; discontinuation, restart and switching rates;
annual migraine drug costs per patient.
Results Overall, 81.1% of subjects received acute
treatment as their initial migraine treatment regimen,
10.7% prophylactic treatment, 8.2% both acute and
prophylactic treatment. 599 patients were treated
prophylactically; of these, 26.2% adhered to their
initial treatment while 73.8% reported interruptions
in treatment. Among the latter, 46.4% of patients
discontinued the treatment completely within 103
days (IQR 89.0), 31% restarted treatment 46 days
after interruption (IQR 60.0) and 22.6% switched to
another treatment within 98 days (IQR 57.5) (p<0.001).
The median annual cost of drugs per patient was
€103 for those treated acutely, €75 for those treated
prophylactically, €163 for those treated both.
Conclusions Migraine treatment with acute medications
is still prevalent in Italy; only few patients received
prophylactic treatment with poor adherence to treatment.
These findings reflect an unmet need for improved
prophylactic therapies in order to provide a better disease
management.

Strengths and limitations of this study
► The study describes the treatment of migraine in the

►

►

►

►

Italian clinical practice by evaluating medical data
from a stable and specific geographical population.
By characterising the use of treatments for migraine
in this context, the study provides useful data for
evaluating the dynamics of migraine treatment in a
real-life setting.
Data source used in this study does not track diagnostic information. Consequently, patient identification had to be performed ex post by the use of proxy
drugs that were reimbursed by the National Health
Service (NHS).
The strategy used to identify patients with migraine
may have omitted those who used drugs that were
not reimbursable by the NHS.
The final dataset may have lacked information relating to the reasons for discontinuation of treatment.

INTRODUCTION
Migraine is a common disabling primary
headache disorder. Numerous studies have
documented the high prevalence and socioeconomic and personal impacts of migraine,
resulting in an estimated economic impact of
€27 billion per year in the European Union
alone.1–5 According to the WHO’s ranking of
the main causes of disability, headache disorders are among the 10 most disabling conditions.6 According to the Italian Guidelines for
Primary Headaches,7 a range of treatments
are available for migraine. Furthermore, the
guidelines for the pharmacological treatment of migraine describe both acute and
prophylactic approaches.7 Although prophylactic therapy is primarily used to reduce the
frequency, duration or severity of attacks, it
also enhances a patient’s response to acute
treatments while improving socioeconomic
function.8 However, prophylactic drugs
are not migraine-specific, because they are
mainly indicated for other conditions such as
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Data sources
The data required for this study were retrieved from the
Campania Regional Database for Medication Consumption and the discharge record database held by the regional
hospital. The first database contains the records of drugs
dispensed by community pharmacies and reimbursed
by Local Health Authorities. Further details relating to
data sources have been published previously.14 15 Data
were collected between 1 January 2016 and 31 December
2018. All data sources were matched by record-linkage
analysis via the use of a unique encrypted personal identification code and linked to the civil registry in order to
collect important demographic information, including
age, gender and date of death or migration. The WHO’s
International Classification of Diseases, Ninth Revision
(ICD‐9) was used to classify cases of migraine, and the
Anatomical Therapeutic Chemical (ATC) code to classify
active substances.

METHODS
Study design
based study was performed
A retrospective population-
related database in the
using administrative health-
primary care setting of Campania region, one of the
largest Italian regions situated in the South of the country
and representing approximately 10% of the Italian
population (ie, 5.9 million inhabitants). We used the

Study population
The study population included all subjects who were alive
and residing in the Campania region during the study
period. Figure 1 shows a flowchart depicting how patients
were selected.
The presence of migraine was defined by any diagnosis
of migraine as primary or secondary hospital discharge
or at least two medical dispensations of migraine-specific
acute or prophylactic medication (triptans, ATC IV:

Strengthening the Reporting of Observational Studies in
Epidemiology cross-sectional checklist when writing our
report.13

Figure 1 Study flow chart. ATC, Anatomical Therapeutic Chemical; ICD-9, International Classification of Diseases, Ninth
Revision.
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depression, epilepsy and hypertension. There is evidence
that these medications are frequently associated with side
effects and low adherence to therapy, thus leading to
poor efficacy.9 In recent years, a range of novel therapies
have emerged for the specific treatment of migraine by
both acute and prophylactic regimens.10 For example, the
injection of botulinum toxin A was approved in 2013 as a
preventive therapy for migraine.11 More recently, monoclonal antibodies directed against the calcitonin gene-
related peptide (CGRP) have been introduced as a novel
therapeutic strategy for migraine, thus indicating potential new strategies for the treatment of this disease.12
In the context of development of these novel therapies,
it is therefore critical to understand the current use of
prophylactic therapies in real-world clinical practice and
evaluate how these drugs are used over time. This can be
achieved by using health-related administrative databases
as tools for tracking and monitoring drug use. The aims
of this drug utilisation study were to (1) describe the utilisation patterns of migraine drugs, (2) evaluate adherence
to prophylactic medications and (3) investigate drug-
related costs.

Open access

Adherence to therapy
The main outcome of the present study was the adherence of patients to prophylactic migraine therapy. Adherence to therapy was evaluated in accordance with the
European Society for Patient Adherence, Compliance
and Persistence Medication Adherence Reporting Guideline, which recommends standard reporting approaches

Figure 2

that are based on accepted taxonomy. This guideline
divides adherence to medication into three interrelated yet distinct phases: initiation, implementation
and persistence.17 The present study is focused on the
persistence phase.
One year after the initiation of therapy, the persistence
of all patients receiving prophylactic medications was
measured. Persistence was defined as the continuation of
treatment for 1 year after the index date and was estimated
by measuring the time gap between a drug dispensation
and the following one. The number of days of medication
supplied in each package was calculated from the number
of defined daily doses (DDDs) contained in the package.
Persistence was identified as refilling a prescription for a
prophylactic drug during the time period corresponding
to all DDDs in the package prescribed previously, plus
the following 60 days (the grace period). Subjects were
considered to be non-persistent if the gap between two
refills exceeded the grace period. Sensitivity analyses were
performed with a 30-day and 90-day gap. Persistence to
medication was measured at the drug class level (ATC V
level).
Non-persistent subjects were categorised as: restarting
(reinitiation of the same pharmacological treatment
received at the index date); switching (reinitiation of a
pharmacological treatment that was different from that
dispensed at the index date) and full discontinuers (definitive interruption of a prophylactic migraine treatment).
Covariates
The following variables were assessed at baseline: sex,
age, type of patient recruitment, comorbidities, comedications and the number of concomitant drugs (polypharmacy). Polypharmacy was defined according to three
classes: ‘excessive polypharmacy’ was defined as the use
of ten or more drugs; ‘polypharmacy’ as the use of five
to nine drugs and ‘no-polypharmacy’ as the concomitant
use of four drugs or fewer.
The time to treatment switching, restarting or full
discontinuation was calculated as the median number
of days and IQR. Comorbidities and comedications
are summarised in online supplemental tables 2 and 3,
respectively.

Schematic presentation of study design and patients’ selection.
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N02CC or pizotifen, ATC V: N02C×01) between 1 January
2016 and 31 October 2017 (the recruitment period). The
date of identification (entry into the migraine cohort)
was defined as either the date of hospital discharge or the
second drug dispensation, depending on which occurred
first.
In order to identify incident users, it was applied a
washout period prior to the date of identification in
order to exclude all individuals with a previous diagnosis
of migraine or those with a relevant history of medication. Furthermore, patients with a diagnosis of epilepsy or
seizure (ICD-9 345.X) or with a dispensation of topiramate
(ATC V: N03A×11), valproic acid (ATC V: N03AG01) or
lamotrigine (ATC V: N03A×09), between 1 January 2012
until the date of entry into the migraine cohort, were also
excluded in order to avoid misclassification. This procedure was followed because these drugs are specifically
indicated for epilepsy and seizure.
Following the protocol adopted by Thomsen et al,16
patients were followed-up for 60 days after the day of identification. Within this timeframe, four incident treatment
cohorts were identified based on the initial migraine
treatment: (1) ‘no treatment’, defined as patients who
received no migraine treatment; (2) ‘acute treatment’,
defined as patients who received at least one specific or
non-specific acute treatment for migraine; (3) ‘prophylactic treatment’, defined as patients who received at
least one specific or non-specific prophylactic treatment
for migraine and (4) ‘both acute and prophylactic treatment’, defined as patients who received both acute and
prophylactic treatments for migraine that were either
specific or non-specific. The drugs encountered in this
study are listed in online supplemental table 1. After this
initial timeframe, patients were followed-up until the end
of the study period (365 days). Figure 2 shows a schematic
representation of the study.

Open access

Cost analysis
specific
Finally, the drug costs of specific and non-
migraine treatments were evaluated. Costs were expressed
in Euro (€) currency and are presented as the annual
median cost per patient. Cost analysis was conducted
from the perspective of the third-party payer, the National
Health Service (NHS). In Italy, the NHS is responsible
for financing and providing healthcare services. The total
treatment cost was computed by multiplying the number
of drugs prescribed during the entire follow-up period by
the unit cost of the drug. This was made for each treatment cohort: acute, prophylactic, both acute and prophylactic. Drugs were costed according to the purchase price
incurred by the NHS. The cost of each drug was calculated with reference to the time at which it was dispensed.
Patient and public involvement
No patients involved.

RESULTS
Study population characteristics
Our analyses identified 1 685 190 patients who were
prescribed at least one drug for the treatment of migraine
between 1 January 2016 and 31 December 2017. Of these,
14 595 were incident patients with migraine; after applying
the exclusion criteria, the final cohort of incident patients
with migraine included 12 894 subjects (figure 1). Characterisation of the incident migraine cohort over the
first 60 days after the date of identification revealed 8437
patients who did not receive treatment. Consequently,
the remaining 4457 patients received treatment and were
included in the final analysis cohort. The characteristics
of the study cohort at baseline are shown in table 1. Most
patients (81.1%) received acute treatment only as their
index migraine treatment regimen, 10.7% of patients
received prophylactic treatment and 8.2% of patient
received both acute and prophylactic treatment. Median
patient age was 49.8 years, and approximately two-thirds
of the study cohort were women. A higher proportion of
patients (88.4%) were recruited via the prescription of
migraine-
specific treatments; only a minor percentage
4

(11.6%) were recruited via hospital discharge records
with a diagnosis of migraine. The most common comedications were cardiovascular drugs (35.7%); the next
most common drugs were those taken for the respiratory system (16.1%). It was observed that 50.7% of the
total incident migraine cohort were prescribed up to 4
comedications, 29.8% of patients were prescribed with
5–9 comedications and 19.5% of patients were prescribed
with over 10 comedications.
Table 2 lists the types of initial specific or non-specific
treatments that were taken acutely or prophylactically,
stratified by sex. Of the subjects receiving only acute
treatment, most (53%) received triptan; the next most
common treatment in this cohort was non-steroidal anti-
inflammatory drugs (NSAIDs) (31.4%). Approximately
13% of patients received more than one specific or non-
specific acute medication simultaneously. Of the subjects
receiving only prophylactic treatment, 31.7% received
anticonvulsants (such as valproic acid or lamotrigine),
20% received a specific treatment (such as pizotifen),
while 18.7% received antidepressants (such as amitriptyline or mirtazapine).
Adherence to therapy
Analysis of persistence in the cohort of patients receiving
only prophylactic treatment was analysed 1 year after the
initiation of therapy (table 3); this analysis involved 599
patients. During the 1 year follow-up period, 26.2% of
these patients were persistent to their initial prophylactic
treatment, while 73.8% had discontinued their initial
treatment. Among the latter patients, 46.4% had fully
discontinued the treatment within 103 days (IQR: 89.0),
31% had restarted treatment with the same prophylactic
medication 46 days after the interruption (IQR 60.0)
and 22.6% of patients had switched to another prophylactic medication within 98 days (IQR 57.5) (table 3).
Figure 3 shows the results obtained from Kaplan-Meier
analysis. Compared with men, women were significantly
less likely to be persistent to prophylactic treatment
rank, p<0.001). In addition, Kaplan-
Meier anal(log-
ysis was used to identify the proportion of persistent
patients, as grouped by the class of prophylactic medication taken. At 365 days, the number of patients who
remained on specific treatments were as follows: anticonvulsants (38.3%), beta-blockers (31.4%), antiepileptics (22.7%), antidepressants (21.8%) and antiserotonin
agents (13.8%).
Cost analysis
Figure 4 shows the median annual pharmaceutical costs
stratified by the treatment typology of incident patients
with migraine. The annual median drug cost per patient
treated with acute medications was €103; the cost per
patient for those taking prophylactic medications was
€75. The annual cost per patient for those taking both
acute and prophylactic treatments was €163.
Orlando V, et al. BMJ Open 2020;10:e038972. doi:10.1136/bmjopen-2020-038972
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Statistical analyses
Descriptive analysis was performed for all patient characteristics and the initial patterns of prophylactic migraine
treatment. Differences between patient characteristics
were compared using the chi-squared test for categorical
variables or the unpaired t-test for numerical variables, as
appropriate. A p value<0.05 was considered to indicate
statistical significance. Persistence rates were estimated
using the Kaplan-Meier method and statistical differences
were assessed between curves using the log-rank test.
Data management was performed with Microsoft SQL
server (V.2018), and all analyses were performed with
SPSS software for Windows (V.17.1, SPSS) and platform
R (V.3.6, The R Formulation for Statistical Computing,
Vienna, Austria).

Open access

Total,
N=4457
(100%)

Acute
treatment,*
N=3613
(81.1%)

Prophylactic
treatment,*
N=477
(10.7%)

Both,*
N=367
(8.2%)

Sex
 Males

1393 (31.3)

1121 (31.0)

159 (33.3)

113 (30.8)

 Females

3064 (68.7)

2492 (69.0)

318 (66.7)

254 (69.2)

Mean age±SD

49.8±17.0

50.1±16.3

49.2±22.0

47.6±16.1

Age groups
 ≤29 years

<0.001
509 (11.4)

366 (10.1)

92 (19.3)

51 (13.9)

 30–55 years

2413 (54.1)

2000 (55.4)

195 (40.9)

218 (59.4)

 ≥56 years

1535 (34.4)

1247 (34.5)

190 (39.8)

98 (26.7)

Type of patients' recruitment
 Migraine-specific treatment
 Hospital diagnosis of migraine

<0.001
3939 (88.4)

3338 (92.4)

274 (57.4)

327 (89.1)

518 (11.6)

275 (7.6)

203 (42.6)

40 (10.9)

Comorbidities

<0.001

 Autoimmune disease

52 (1.2)

37 (1.0)

6 (1.3)

9 (2.5)

 Chronic kidney disease

48 (1.1)

35 (1.0)

10 (2.1)

3 (0.8)

 COPD

797 (17.9)

651 (18.0)

79 (16.6)

67 (18.3)

 Diabetes

361 (8.1)

288 (8.0)

49 (10.3)

24 (6.5)

1485 (33.3)

1178 (32.6)

187 (39.2)

120 (32.7)

 Drugs for respiratory system

717 (16.1)

596 (16.5)

63 (13.2)

58 (15.8)

 Anticonvulsants

323 (7.2)

243 (6.7)

51 (10.7)

29 (7.9)

 Antidepressants

435 (9.8)

322 (8.9)

64 (13.4)

49 (13.4)

 Cardiovascular

1592 (35.7)

1276 (35.3)

182 (38.2)

134 (36.5)

 0–4 drugs (no polypharmacy)

2258 (50.7)

1838 (50.9)

241 (50.5)

179 (48.8)

 5–9 drugs (polypharmacy)
 ≥10 drugs (excessive polypharmacy)

1330 (29.8)
869 (19.5)

1070 (29.6)
705 (19.5)

150 (31.4)
86 (18.0)

110 (30.0)
78 (21.3)

 Hypertension

P value

Comedications

<0.001

Polypharmacy

<0.001

*Acute cohort includes incident patients who have received a prescription of acute medication for migraine treatment 60 days after their index
date. Prophylactic cohort includes incident patients who have received a prescription of prophylactic medication for migraine treatment 60
days after their index date. Both includes incident patients who have received a prescription of both acute and prophylactic medications for
migraine treatment 60 days after their index date.
COPD, chronic obstructive pulmonary disease.

DISCUSSION
In this retrospective population‐based study, the clinical
characteristics and initial treatment pattern of incident
patients with migraine living in the Campania region of
Southern Italy were analysed. Our analysis showed that
fewer than 20% of newly treated subjects began prophylactic migraine therapy. Furthermore, remarkably, 73.8%
of these subjects discontinued their initial prophylactic
treatment after approximately 3½ months; it was founded
that only half of these patients resumed therapy (either
by switching to another drug or restarting the same
medication).
To the best of our knowledge, this is the first Italian
study to investigate the patterns of persistence in incident patients with migraine treated with prophylactic
Orlando V, et al. BMJ Open 2020;10:e038972. doi:10.1136/bmjopen-2020-038972

medications. The present study also involved a database of drug prescriptions within a stable and specific
geographic population. By characterising the use of
migraine treatment in this context, it is possible to obtain
useful data regarding the dynamics of therapy in the real-
world setting.
The subjects analysed in this study mainly received acute
medications; this is in line with other studies. Indeed, this
pattern of usage has been described in publications from
many different countries, including Denmark, Japan and
the USA.16 18–20 A recent retrospective study stated that
prophylactic medications are used less frequently than
acute medications; furthermore and in line with our
present results, patients treated with prophylactic medications showed a high rate of discontinuation following a
5
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Table 1 Characteristics of the sample at time of index date
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Incident migraine cohort

Migraine treatment
Treatment typology
Acute*

Total

Males

Females

N=4457
(%)

N=1393 (%)

N=3064 (%)

P value
<0.001

3613 (81.1)

1121 (80.5)

2492 (81.3)

1915 (53.0)

567 (50.6)

1348 (54.1)

 
Specific acute treatment†
 Triptans (sumatriptan, zolmitriptan, rizatriptan, almotriptan,
eletriptan, frovatriptan)
 
Non-specific acute treatment†
 Antiemetics (ondansetron)

9 (0.2)

5 (0.4)

4 (0.2)

 Aspirin

5 (0.1)

1 (0.1)

4 (0.2)

12 (0.3)

4 (0.4)

8 (0.3)

1136 (31.4)

380 (33.9)

756 (30.3)

61 (1.7)

17 (1.5)

44 (1.8)

 Drugs for functional gastrointestinal disorders (metoclopramide)
 NSAIDs (diclofenac, flurbiprofen, ibuprofen, indometacin,
ketoprofen, ketorolac, naproxen, nimesulide, piroxicam)
 Opioids (tramadol, codeine/paracetamol)
 More than one specific/non-specific acute medication†

475 (13.1)

147 (13.1)

328 (13.2)

Prophylactic*

477 (10.7)

159 (11.4)

318 (10.4)

95 (19.9)

28 (17.6)

67 (21.1)

 
Specific prophylactic treatment‡
 Antiserotonin agents (pizotifen)
 
Non-specific prophylactic treatment‡
 Antidepressants (amitriptyline, mirtazapine)

89 (18.7)

17 (10.7)

72 (22.6)

 Beta-blockers (metoprolol, propranolol)

40 (8.4)

19 (11.9)

21 (6.6)

151 (31.7)

76 (47.8)

75 (23.6)

83 (17.4)

16 (10.1)

67 (21.1)

 Other anticonvulsants (valproic acid, lamotrigine)
 Antiepileptics (topiramate)
 More than one specific/non-specific prophylactic medication‡
 Both acute and prophylactic medication*

19 (4.0)
367 (8.2)

3 (1.9)
113 (8.1)

16 (5.0)
254 (8.3)

*The percentage was calculated on the total of treated patients.
†The percentage was calculated on the total of patients received acute treatment.
‡The percentage was calculated on the total of patients received prophylactic treatment.
NSAIDs, Non-Steroidal Anti-inflammatory Drugs.

brief treatment period.18 The authors of this earlier study
also reported rates of re-initiation and switching that were
comparable to our present results.18
A recent Italian drug utilisation study suggested that
there was an unmet need in the management of migraine
and that only 9.9% of patients with migraine are treated
with prophylactic drugs.21
In the USA, Woolley et al22 reported low rates of
persistence to migraine prophylactics, thus confirming
the trend for early therapeutic discontinuation in these
patients. Woolley et al22 further observed that opioids were
the most commonly prescribed non-specific acute medication. In this regard, our current data are slightly different:
the most common treatment regimen prescribed was
NSAIDs (31.4%) and rarely, opioids (1.7%). This difference can be explained by the fact that the use of opioids
for pain treatment is common in the USA; in contrast,
NSAIDs are preferred in Italy. However, it is evident that
trends are beginning to change in the US. This follows a
6

Food and Drug Administration warning in March 2016
relating to the co-prescription of opioid, selective serotonin reuptake inhibitors and serotonin norepinephrine
reuptake inhibitors or opioid–triptan and the risk of serotonin syndrome.23 It is also interesting to note that our
analysis showed a remarkable proportion of switchers
among patients using pizotifen (42.5%). This can be
related to the fact that this drug ceased to be available on
the Italian market in February 2018.24
In addition, the cost aspect of migraine treatment
is not negligible. Our results showed that the median
annual cost per patient taking both acute and prophylactic migraine treatment was €163, this is slightly lower
than other evidences, such as the case of Latvia recording
€801 annually per patient, and €721 in Lithuania, and
in these latters countries two-
thirds of total cost were
related to lost workdays due to absenteeism and presenteeism.25 Therefore, improving and implementing the
care of patients with migraine, such as through a wider
Orlando V, et al. BMJ Open 2020;10:e038972. doi:10.1136/bmjopen-2020-038972
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Table 2 Type of migraine treatment dispensed within 60 days following the entry in the incident migraine cohort

Open access

Total

Antiserotonin
agents

N=599*
(100%)

N=123 (20.5%) N=110 (18.4%)

Antidepressants Beta-blockers Antiepileptics
N=51 (8.5%)

N=132 (22.0%)

Other
anticonvulsants
N=183 (30.6%)

P value

Persistent patients†

157 (26.2)

17 (13.8)

24 (21.8)

16 (31.4)

30 (22.7)

70 (38.3)

<0.001

Non-peristent patients†

442 (73.8)

106 (86.2)

86 (78.2)

35 (68.6)

102 (77.3)

113 (61.7)

<0.001

Full discontinuer‡

205 (46.4)

42 (39.6)

43 (50.0)

12 (34.3)

46 (45.1)

62 (54.9)

Restarting‡

137 (31.0)

19 (17.9)

24 (27.9)

18 (51.4)

36 (35.3)

40 (35.4)

Switch‡

100 (22.6)

45 (42.5)

Days on treatment before 103.0 (89.0)
stopping (discontinuation),
median (IQR)

110.0 (79.0)

Days after treatment
interruption before
restarting, median (IQR)

46.0 (60.0)

39.0 (109.0)

Days on treatment before
stopping (switching),
median (IQR)

98.0 (57.5)

91.0 (42.0)

5 (14.3)

20 (19.6)

97.0 (120.0)

19 (22.1)

93.0 (78.5)

90.5 (71.0)

108.5 (87.0)

11 (9.7)

59.5 (83.0)

65.0 (64.0)

26.5 (32.0)

50.0 (66.0)

102.0 (44.0)

87.0 (57.0)

134.0 (76.0)

87.0 (60.0)

*Number of patients with prophylactic treatment is higher than that reported in table 2 as some patients who started treatment with both acute and
prophylactic medications, later continued their treatment only with prophylactic medication.
†The percentage was calculated on the total of treated patients.
‡The percentage was calculated on the total of non-persistent patients.

availability of prophylactic drugs, would lead to higher
direct costs, but this cost increase could be balanced by a
lower loss of productivity related to migraine.
This study was limited by the very nature of the Italian
administrative databases used to obtain data. For example,
our data source does not track diagnostic information.
Therefore, patient identification had to be performed
ex post by using proxy drugs that are reimbursed by the
NHS. To mitigate the impact of this limitation the authors
adopted the same methodology as that used previously
by Thomsen et al.16 It is also possible that some patients
with migraine may not have been identified because they
used drugs that are not reimbursable by the NHS (eg,
ergots ATC IV: N02CA; flunarizine ATC V: N07CA03).
For this reason, the no-treatment cohort (n=8437) may
have included some subjects that were actually taking
these drugs. Therefore, in this study, there could be an

underestimation of the prevalence and incidence of
migraine. Another limitation, also related to the administrative database, was the lack of information relating to
the specific reasons for treatment discontinuation.
In general, the results of this study highlight the
unmet need for an effective and sustainable therapy for
migraine. Indeed, current prophylactic therapies can
suffer from a lack of specificity, poor tolerability, potential
side effects and limited efficacy. Collectively, these factors
lead to dissatisfaction in a large proportion of patients,
thus resulting in low adherence to treatment.26 Furthermore, non-adherence to medication could reduce the
efficacy of pharmacological therapies; this may simultaneously increase the direct and indirect costs related to
such treatment.27–32 These factors are driving research
and significant advances in the prophylactic treatment
of migraine, including the generation of anti-
CGRP

Figure 3 Time to discontinuation up to 365 days’ follow-up from the initial prophylactic treatments, stratified by sex and drug
category at index date.
Orlando V, et al. BMJ Open 2020;10:e038972. doi:10.1136/bmjopen-2020-038972

7

BMJ Open: first published as 10.1136/bmjopen-2020-038972 on 4 November 2020. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Table 3 One-year persistence with prophylactic migraine treatment

Open access

Funding This work was supported by the Regional Project of Italian Medicine
Agency (AIFA) “Analisi delle Prescrizioni Farmaceutiche in Regione Campania”
(Pharmacovigilance grant).
Competing interests None declared.
Patient consent for publication Not required.

Figure 4 Annual median cost per patient (€) stratified by
treatment typology.

monoclonal antibodies. These drugs are useful for
migraine-specific prophylactic treatment and appear to
perform better than current therapies.33 34 However, the
high costs related to these emerging drugs could represent a significant issue when selecting the patients with
migraine who would benefit. In this promising scenario,
the provision of information based on real-world data
represents a highly useful way to support stakeholders
towards creating better management strategies for this
disease.35–38
CONCLUSION
The present analysis showed that the treatment of
migraine with acute medications is still prevalent in the
Italian clinical practice. Only a small number of patients
began prophylactic treatment and persistence was poor;
these observations were not consistent with the clinical
guidelines for primary headaches. In addition, most of
the non-persistent patients tended to quit prophylactic
therapy within 3 months of starting treatment. These
findings reflect an unmet need for improved prophylactic
therapies in order to improve the management strategies
used for migraine. This unmet need must be addressed
in future treatment guidelines. New monoclonal antibodies for the specific prophylactic treatment of migraine
could represent a significant opportunity for improving
long-
term persistence and ensuring therapeutic efficacy in order to reduce the number of acute migraine
episodes. Analysis of patient characteristics could help
to identify patients who would specifically benefit from
these emerging therapies or design a more effective clinical management plan for existing prophylactic migraine
medications. These scenarios may require further
research to be based on real-world data in order to enable
investigation of the dynamics underlying the prophylactic
treatment of migraine and to optimise resources, so that
disease management can be improved.
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Supplementary Table 1. List of study drugs
Migraine treatment

ATC code

Active substance

Redeemability

Route of Administration

DDD

Treatment with acute medications
Specific acute treatment
Triptans

N02CC01

Sumatriptan

A

oral, parenteral

50 mg/6 mg

N02CC03

Zolmitriptan

A

oral

2.5 mg

N02CC04

Rizatriptan

A

oral

10 mg

oral

12.5 mg

Almotriptan

A

N02CC06

Eletriptan

A

oral

40 mg

N02CC07

Frovatriptan

A

oral

2.5 mg

N02AX02

Tramadol

A

oral, parenteral, rectal

0.3 g

N02CC05

Non-specific acute treatment
Opioids
NSAIDs

Propulsives
Antiemetics

N02AJ06

Codeine + Paracetamol

A

oral

30 mg/0.5 g

M01AB05

Diclofenac

A

oral, parenteral, rectal

0.1 g

M01AE09

Flurbiprofen

A

oral, rectal

0.2 g

M01AE01

Ibuprofen

A

oral, parenteral, rectal

1.2 g

M01AB01

Indometacin

A

oral, parenteral, rectal

0.1 g

M01AE03

Ketoprofen

A

oral, parenteral, rectal

0.15 g

M01AB15

Ketorolac

A

oral, parenteral

30 mg

M01AE02

Naproxen

A

oral, rectal

0.5 g

M01AX17

Nimesulide

A

oral

0.2 g

M01AC01

Piroxicam

A

oral, parenteral, rectal

20 mg

N02BA01

Aspirin

A

parenteral

1g

A03FA01

Metoclopramide

A

oral, parenteral

30 mg

A04AA01

Ondansetron

A/H

oral, parenteral, rectal

16 mg

N02CX01

Pizotifen

A

oral

1.5 mg
0.15 g

Treatment with prophylactic medications
Specific prophylactic treatment
Antiserotoninergic
Non-specific prophylactic treatment
Beta-blockers
Antidepressants

C07AB02

Metoprolol

A/H

oral, parenteral

C07AA05

Propranolol

A

oral, parenteral

0.16 g

N06AA09

Amitriptyline

A

oral, parenteral

75 mg
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Antiepileptics
Other anticonvulsants
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N06AX11

Mirtazapine

A

oral

30 mg

N03AX11

Topiramate

A

oral

0.3 g

N03AG01

Valproic Acid

A/H

oral, parenteral

1.5 g

N03AX09

Lamotrigine

A

oral

0.3 g

Abbreviations: ATC, Anatomical Therapeutic Chemical; DDD, Definited Daily Doses; NSAIDs, Nonsteroidal anti-inflammatory drugs.
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Supplementary Table 2. Algorithms used for the identification of comorbidities
Comorbidities
Autoimmune disease

ICD-9 code
420.0, 424.91, 517.8, 583.81, 710.0, 340, 357.1, 359.6,
714.0-714.2, 714.81, 714.89, 714.9, 720.0, 555, 569, 556,
560, 569, 694.3, 696.0, 696.1, 390, 391.0- 391.2, 391.8,
391.9

Chronic kidney disease

250.41, 250.40, 582, 583, 590.00- 590.01, 583.89,
583.81, 585-587, 753.12-753.15

Chronic obstructive pulmonary disease (COPD)

490-493, 496

Diabetes

249-250, 648, 362

Hypertension

401-405, 437.2

Liver disease

571.0, 571.2, 573.3, 571.40, 571.41, 571.49, 571.5,
571.6, 571.9, 571.8, 070.32, 070.33, 070.54, 070.59,
456.0, 456.1, 456.20, 456.21

Obesity

278.1, 278.00- 278.03

Supplementary Table 3. Algorithms used for the identification of comedications
Comedications
Anticonvulsants
Antidepressants
Beta-blockers
Cardiovascular medications
Drugs for respiratory system

ATC code
N03 except N03AX11, N03AG01, N03AX09
N06A except N06AA09, N06AX11
C07 except C07AB02, C07AA05
C01-C10
R01-R03

Orlando V, et al. BMJ Open 2020; 10:e038972. doi: 10.1136/bmjopen-2020-038972

