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ABSTRACT

Introduction: Migraine is a neurological disease
with a considerable economic and societal bur-
den that negatively impacts quality of life and
productivity. Triptans are potent serotonin
receptor agonists widely used to treat migraine
attacks. Little is known about German patients
with migraine diagnosed with triptan con-
traindications or those who discontinue
triptans.
Methods: This retrospective observational
study identifies adults with migraine from a
German sickness fund database (2010–2018).
Migraine prevalence was calculated for the
database population and extrapolated to the
German Statutory Health Insurance (SHI) pop-
ulation. Medication use, proportion and
demographics of patients with triptan con-
traindications, prevalence of triptan discontin-
uation and use of triptans by patients with
contraindications were analysed.

Results: In total 120,170 patients with
migraine were identified in the database popu-
lation, of whom 77.7% were female; migraine
prevalence was 2.0% (male) and 7.3% (female),
leading to an extrapolated 2,923,979 patients
with migraine in the entire German SHI popu-
lation (2019); of these, 14.5% had C 1 triptan
contraindication. The most frequent con-
traindication was a history of stroke/transient
ischaemic attack. However, an extrapolated
25.9% of patients who had a triptan con-
traindication received a triptan prescription
following diagnosis. We calculated that 975,698
patients in the entire German SHI population
had ever received a triptan, of whom 596,364
did not receive a triptan prescription in the
follow-up year. Of these 596,364 individuals,
96.6% continued to receive a migraine diagno-
sis after their last triptan prescription. These
‘triptan discontinuers’ were predominantly
female (82.6%). Most patients utilized only one
specific triptan, with a large majority of ongoing
triptan users who had used this specific triptan
receiving[4 prescriptions.
Conclusion: We confirm the existence of Ger-
man patients with migraine and unmet thera-
peutic needs. These are patients diagnosed with
triptan contraindications or patients who have
discontinued triptan use despite continued
migraine attacks. More research is needed to
ascertain reasons for triptan discontinuation
and the risk of triptan use by patients with
contraindications.
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Key Summary Points

Why carry out this study?

Migraine is a neurological disease with a
high disease burden and is a major public-
health concern.

Triptans are a class of serotonin receptor
(5-HT 1B/1D) agonists commonly used as
an acute treatment during an individual
migraine attack to relieve pain and
disability and to reduce the duration of
the attack.

Very little is known about the proportion
of German patients who may require
alternative therapeutic options for the
treatment of migraine attacks due to
issues with existing contraindications and
insufficient efficacy and tolerability
related to the use of triptans.

The aim of this study was to use
administrative claims data to describe the
proportion of German patients with
migraine diagnosed with triptan
contraindications and the proportion of
patients with contraindications who
continue to use triptans, and to
characterize the patient population
discontinuing triptan use despite
subsequent migraine diagnoses.

What was learned from the study?

Our analysis confirmed the existence and
provided a description of a population of
German patients with migraine who
discontinue triptans despite subsequent
migraine diagnoses.

We report the prevalence of triptan
contraindications and the concomitant
use of triptans by individuals with these
contraindications in the German migraine
population.

INTRODUCTION

Migraine is a primary headache disorder char-
acterized by unilateral or bilateral, moderate-to-
severe headaches with additional symptoms
which can include aura, photophobia, phono-
phobia, osmophobia, nausea or vomiting [1, 2].
Migraine is ranked among the top ten most
prevalent diseases in over 195 countries and
territories, with an estimated 1.33 billion indi-
viduals affected worldwide and a global preva-
lence of 11.6% [3, 4]. Headache disorders are a
major public health concern typically affecting
adults during their most productive years of life.
In 2019, headache disorders were the cause of
5.4% total years lived with disability (YLDs)
worldwide, of which migraine accounted for
88.2% [5]. Migraine is ranked as the second
most common cause of disability (all sexes, all
ages) as measured by YLDs, and it continues to
be ranked as the leading cause of disability in
women aged 15–49 years [5–7].

Migraine treatment strategies include acute
medications aimed at reducing the symptoms of
a migraine attack and prophylactic therapy
(pharmacological and non-pharmacological)
designed to reduce attack frequency and sever-
ity. Acute medication consists of analgesics,
non-steroidal anti-inflammatory drugs
(NSAIDs), antiemetics and triptans, all of which
should be administered at migraine onset.
Triptans are a broad class of potent serotonin
receptor (5-HT 1B/1D) agonists administered
early during a migraine attack and are consid-
ered first-line therapy for individuals who do
not respond sufficiently to acute medications
such as NSAIDs, analgesics, antiemetics or oth-
ers. First approved in Europe in 1991, there are
currently seven different triptans available for
the treatment of acute migraine in Germany [8].

New acute migraine medications with novel
mechanisms of action are becoming available
and should be particularly helpful for the
treatment of those patients with either triptan
contraindications and/or who experience
insufficient efficacy or tolerability with triptans
[9]. However, there is no clear statement in the
literature on the number or demographics of
German patients with migraine who display an
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insufficient response to triptans or who have
contraindications that would limit their use of
triptans. Administrative/claims data are col-
lected primarily for billing and reimbursement
purposes, and the analysis of these data is one
approach to identify and study the diagnosis
and prescriptions patterns associated with a
specific patient population. Analyses based on
claims data are sources of information that
provide insights into current, real-life patient
care practices and can assist in the decision-
making process for healthcare stakeholders,
researchers and policy-makers [10].

The aims of this administrative claims-based
study were: (1) to describe the prevalence and
demographic characteristics of patients with
migraine in Germany, (2) to uncover the pro-
portion of patients with migraine diagnosed
with triptans indications, (3) to describe the
population of patients with migraine who con-
tinue to use triptans despite the existence of
contraindications, (4) to outline the population
of patients with migraine that discontinue pre-
scribed triptan use and (5) to gain an under-
standing of triptan and overall medication
prescription patterns of patients with migraine
who have interacted with the German health-
care system.

METHODS

Study Design and Data Source

This was a retrospective, observational study
based on claims data from a statutory German
sickness fund database which was drawn from
seven national company health insurance funds
with a total of 5.6 million insured people
(‘‘Betriebskrankenkassen’’ [BKK]). Data for our
analyses were drawn from administrative claims
information entered by the treating physician
and compiled by the BKK. This information
contained longitudinal data of insured individ-
uals with respect to all areas of services refunded
by the German Statutory Health Insurance (SHI)
scheme, including data on in- and out-patient
care, prescriptions and sick leave. Information
on drug prescriptions and hospitalizations was
documented daily, and diagnoses made by the

healthcare professional group were provided on
a quarterly basis. The database allowed for the
analysis of groups of patients with defined
characteristics (e.g. those with a specific disease
or prescriptions of specific medications, or
combinations of characteristics) at a specific
date (index) and comparisons between groups.
This database was representative (age and sex)
of the total German population insured by the
SHI scheme (‘‘Gesetzliche Krankenver-
sicherung’’). The overall study period lasted
from January 2010 to December 2018. The
migraine prevalence for the database popula-
tion was calculated for the year 2017 (index).
The years 2010–2017 were used for the analysis
of triptan prescriptions and the presence of
triptan contraindications. The year 2018 was
used as a follow-up period in the analysis of
triptan use/discontinuation patterns. Access to
these regulated data was requested and obtained
from the BKK, which had no further involve-
ment in the analyses. Anonymized data from
the electronic databases of the collaborating SHI
funds were collected in accordance with an
approved data privacy concept. The use of the
fully anonymized secondary data for health
services research was compliant with German
federal law; therefore, institutional review
board/ethical approval was not required
[40, 41].

Cohort Selection

Patients who met the following criteria were
included in our analysis: (1) continuously
insured between 2010 and 2018; (2) C 18 years
of age in 2017; and (3) having an assured
migraine diagnosis in 2017 (International Clas-
sification of Disease 10th Edition; German
Modification [ICD-10-GM] code G43) in in-pa-
tient (principal and secondary diagnoses) and/
or out-patient care sectors, or in the sick leave
data. For out-patient and in-patient secondary
diagnoses and sick leave diagnoses, a migraine
diagnosis was considered only if there was an
additional migraine diagnosis during the study
period, within 1 year, but in a different quarter
(M2Q criterion: ‘‘Mindestens zwei Quartale’’,
meaning ‘at least 2 quarters’). For outpatient
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data, only diagnoses marked by ‘‘G’’ (‘‘gesi-
chert’’, meaning ‘assured’) were included. For
in-patient data, we considered all primary and
secondary diagnoses; for sick leave data, we
considered the single primary diagnosis [11].
From a total of 5,627,527 insured patients
identified in the database, we focused our
analysis on those 120,170 patients who met the
inclusion criteria described above (Fig. 1a).
These 120,170 adult patients with migraine
were evaluated for the presence of contraindi-
cations. The list of contraindications analysed
in the study was adapted from the summary of
product characteristics (SmPC) of all triptans
available in Germany. In contrast to the proce-
dure for identifying patients with migraine, the
M2Q criterion was not applied to contraindi-
cations representing an acute event (e.g. heart

attack). To study patients with migraine who
discontinued their triptan use, we first identi-
fied patients with migraine without triptan
contraindications and those with C 1 triptan
prescription prior to 2018 (2010–2017). To fur-
ther understand the population who discon-
tinued triptan, we focused on those patients
who received a migraine diagnosis following
triptan discontinuation. The year 2018 served as
a follow-up period for patients with migraine
with triptan prescriptions in 2017 to estimate
the possible non-refilling of their triptan pre-
scriptions. This approach ensured that each
patient was monitored for at least 1 year fol-
lowing their last triptan prescription. Addi-
tionally, the prescription data of all acute and
preventive medications was reported for the
year 2017.

Fig. 1 Sample identification and patient demographics.
a Flow chart for the identification of the database
population. b Sex distribution and absolute numbers of
patients with migraine in the database population. c Ab-
solute numbers of male and female patients with migraine

per age category. d Age distribution of male and female
patient with migraine in the database population. ICD-10-
GM International Classification of Disease 10th Edition;
German Modification, M2Q criterion at least 2 quarters
[‘‘Mindestens zwei Quartale’’]
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Data Collection, Analysis
and Extrapolation

Demographic characteristics data (age and sex)
was collected for the index year 2017. In the
analysis of migraine medication use, medica-
tions which were also indicated for diseases
other than migraine were only counted if a
migraine diagnosis was found within the same
quarter. The exception to this rule was triptans
since: (1) triptans are only indicated for
migraine and cluster headache: (2) cluster
headache prevalence is low—reported to be
0.1%—and therefore we can reasonably disre-
gard the possibility of cluster headaches
impacting the findings [12, 13]; and (3) all
patients were required to have a migraine
diagnosis to be included in the database popu-
lation/analysis. To increase the relevance of
findings to the broader German migraine pop-
ulation we extrapolated results from the data-
base to the entire German SHI population.
Specifically, data from our ‘database population’
underwent age- and sex-adjusted extrapolation
to the entire German SHI population. In the
case of extrapolation, data for the index year
2017 were extrapolated to the year 2019, which
at the time of the analysis was the year with the
most up-to-date official statistics from the Ger-
man SHI. The age groups from the German SHI
statistics delivered the age groups in 5-year
ranges (15–19, 20–24, 25–29, …, 90 ?). For an
exact extrapolation we used the same 5-years
age groups in the claims data analysis. However,
based on our inclusion criteria, the formation of
the age group 15–19 years was not applicable
and therefore we used only the age group 18–-
19 years. Data extrapolation was done as fol-
lows: mean values by sex and age categories
were calculated and scaled to the German SHI
using statistics from the German Ministry of
Health. To approximate the age category of
18–19 years (a 2-year range) from our claims
data, the category 15–19 years (a 5-year range)
from the SHI statistics was scaled by the factor
2/5. To avoid over-crowding in the figures but
still present informative age categories, we
summarized the 5-year age groups to 10-year
age groups according to the natural age decades.
Due to the inclusion of only adult patients, the

age group 18–19 could not be included in a
10-year age group. Consequently, age was cate-
gorized into nine groups (18–19, 20–29, 30–39,
40–49, 50–59, 60–69, 70–79, 80–89 and 90 ?

years). All analyses were descriptive and per-
formed with appropriate statistical methods
using SAS version 9.4 (SAS Institute, Cary, NC,
USA). Categorical variables were presented as
number and percentage of patients; continuous
variables were summarized as the mean and
standard deviation (SD).

RESULTS

Sample Identification and Patient
Demographics

The database population included 120,170
patients with confirmed migraine who were
continuously insured between 2010 and 2018
and aged C 18 years in 2017 (Fig. 1a). Most
patients in the database population were female
(77.7%, 93,323), which is consistent with
reported sex-related differences in migraine
prevalence (Fig. 1b) [14, 15]. While the overall
number of male and female patients with
migraine differed, male and female patients in
the database population were similarly dis-
tributed across all nine age groups analysed; for
example, 24.2% of the male migraine popula-
tion and 25.4% of the female migraine popula-
tion were aged between 50 and 59 years
(Fig. 1d). The use of emergency, acute and pro-
phylactic migraine medication by the database
population was also documented (2017): 55.4%
of patients in the database population were
prescribed acute medications (including trip-
tans) and 24.7% had received prophylactic
medications (Table 1). Overall, 18.2% of
patients in the database populations had
received triptan prescriptions (Table 1); of these
21,885 patients prescribed triptans in 2017,
6487 (29.6%) were also being prescribed con-
ventional prophylactics (as described in Table 1)
in the same year (data not shown). Finally,
71.2% of patients with migraine received their
first triptan prescription through a general
practitioners (GP) office, with 24.4% receiving
their first prescription in consultation with a
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Table 1 Use of acute, prophylactic and emergency medication by all migraine patients in 2017

Acute, prophylactic and emergency medication Prescriptions (mean) Patients (n) Patients (%)

Acute medication 3.73 66,538 55.37

Propulsives 1.41 6598 5.49

Metoclopramide 1.33 5896 4.91

Domperidone 1.81 812 0.68

Triptans 3.25 21,885 18.21

Sumatriptan 3.10 13,044 10.85

Oral 3.07 12,624 10.51

Nasal 1.76 384 0.32

Subcutaneous 3.46 284 0.24

Rectal 1.00 1 0.00

Eleptriptan 3.87 165 0.14

Rizatriptan 2.67 5984 4.98

Zolmitriptan 3.19 2801 2.33

Oral 3.04 1831 1.52

Nasal 3.09 1091 0.91

Almotriptan 2.23 81 0.07

Naratriptan 2.93 1262 1.05

Frovatriptan 2.74 425 0.35

NSAIDs, analgesics and others 3.06 54,693 45.51

Naproxen 1.56 2070 1.72

Acetylsalicylic acid 2.46 2909 2.42

Ibuprofen 1.68 29,523 24.57

Metamizole 2.02 22,519 18.74

Diclofenac 1.58 8665 7.21

Paracetamol 2.77 855 0.71

Acetylsalicylic acid (combinations) 1.69 278 0.23

Ketoprofen 1.47 34 0.03

Dexketoprofen 1.55 279 0.23

Opioids 3.59 10,249 8.53

Ergotamine 2.57 47 0.04

Coxibe 1.72 3496 2.91

Other analgesics 1.85 1160 0.97

Prophylactic medication 3.51 29,732 24.74
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neurologist (data not shown). This trend
remained the same for all subsequent prescrip-
tions analysed.

Extrapolated Migraine Prevalence by Age
and Sex in the German SHI

We considered a patient as prevalent in 2017 if
the M2Q criterion (described above) was met
between 2010 and 2018, and if C 1 migraine
diagnosis was made in 2017. Migraine preva-
lence was observed to be identical for both our
database population and the extrapolated Ger-
man SHI population, with a migraine preva-
lence of 2.0% in males and 7.3% in females
(Fig. 2a). The extrapolation process resulted in
584,463 male and 2,339,516 female patients

with migraine in the entire German SHI (2019),
with the highest numbers observed in the 50- to
59-year age category (Fig. 2b).

Triptan Contraindications in the German
Migraine Population

The extrapolation process led to a total of
2,923,979 patients with migraine in the entire
German SHI population (2019), of whom
425,089 (14.5%) had C 1 triptan contraindica-
tion (Fig. 3a). The most frequent triptan con-
traindication was a history of stroke or transient
ischaemic attack; moderate-to-severe/uncon-
trolled or untreated mild hypertension was
ranked second, and coronary/ischaemic heart
disease was ranked third (Fig. 3b). Prevalence of

Table 1 continued

Acute, prophylactic and emergency medication Prescriptions (mean) Patients (n) Patients (%)

Propranolol 3.67 934 0.78

Metoprolol 3.25 10,386 8.64

Bisoprolol 2.92 8666 7.21

Flunarizine 2.11 356 0.30

Valproate 3.51 441 0.37

Topiramate 2.93 1648 1.37

Amitriptyline 2.48 4256 3.54

Onabotulinum toxin A 2.96 329 0.27

Opipramol 2.41 2941 2.45

Magnesium compounds 7.49 74 0.06

Lisinopril 3.09 850 0.71

Candesartan 3.73 4479 0.06

Emergency medication 1.65 1673 1.39

Metoclopramide (IV) 2.26 27 0.02

Metamizole (IV) 1.49 84 0.07

Acetylsalicylic acid (IV) 1.19 43 0.04

Prednisone 1.59 615 0.51

Dexamethasone 1.59 976 0.81

IV Intravenous route
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triptan contraindications increased with age,
likely reflecting age-related changes in overall
health, with individuals more likely to acquire
triptan contraindications over time (Fig. 3c).
Absolute numbers of patients in the entire
German SHI population contraindicated for
triptan use is shown in Fig. 3d. With respect to
total number of triptan contraindications
observed in the database population, 71.5% of
patients with triptan contraindications had one
contraindication, 19.9% had two, 6.3% had
three and 2.3% had between four and six dif-
ferent triptan contraindications (data not
shown).

Use of Triptans by Patients
with Contraindications

We calculated that an extrapolated 110,265
(25.9%) of all patients with migraine and the
presence of a triptan contraindication received

a triptan prescription following diagnosis of
that contraindication (Fig. 4a). A higher per-
centage of female than male patients per age
group have had triptans prescribed despite the
presence of a triptan contraindication (Fig. 4b).
In addition, we observed that a greater propor-
tion of younger patients with contraindications
were prescribed triptans (Fig. 4b). While patient
age is not a formal contraindication present in
the triptan SmPC, it is a factor taken into con-
sideration by physicians during the therapeutic
decision-making process. With respect to the
older patient population who did not have any
formal triptan contraindication and were
actively using triptans in 2019, only 6.0% were
aged[64 years (data not shown).

Overview of Triptan Prescription Patterns
and Description of the Population
Discontinuing Triptan

We estimated that 975,698 patients in the
entire German SHI population without triptan
contraindications had C 1 triptan prescription
within the extrapolated index year of 2019 or
during the previous 7 years. Of that population,
an extrapolated 596,364 individuals (61.1%) did
not receive a triptan prescription in the follow-
up year. From this subgroup, 576,122 (96.6%)
received a migraine diagnosis after their last
triptan prescription (Fig. 5a). This results in 59%
of the analysed 975,698 patients with migraine
who had already discontinued their triptan
before or during 2019 (Fig. 5a). We termed this
population ‘triptan discontinuers’, 82.6% of
whom were female and 17.4% male, which
reflects the relative sex distribution of patients
with migraine in the database population
(Fig. 5b). The prevalence of triptan discontinu-
ation was distributed evenly across age and sex
groups, with only minor differences observed
(Fig. 5c). In the database population, from all
patients we defined as triptan discontinuers,
24.0% had still used triptans in 2017 but would
go on to discontinue thereafter, and 76.0% had
already discontinued their triptan use prior to
2017 (see observed data in Table 2). In a further
analysis of patients who received a migraine
diagnosis after discontinuing their triptan use,

Fig. 2 Migraine prevalence by age and sex extrapolated to
the entire German SHI population. a Prevalence and
number of patients with migraine in the German SHI
population. b Number of patients with migraine by sex
and age category in the German SHI population. SHI
German Statutory Health Insurance scheme
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we observed that 68.6% of these patients were
prescribed NSAIDs following cessation of trip-
tans (Table 3).

Triptan Prescription Patterns

We explored triptan use patterns in our data-
base population, specifically looking at the
number of different triptans used and the
number of different prescriptions received by
patients using a single triptan. We focused our
analysis on three patient populations: (1) those
still using triptans in 2018 (‘ongoing triptan
users’); (2) those who discontinued triptans and
had no migraine diagnosis thereafter; and (3)

those who received a migraine diagnosis fol-
lowing triptan discontinuation (‘triptan dis-
continuer’ population). We found that most
patients, regardless of triptan use, only utilized
a single triptan, with little intergroup variability
observed (Fig. 6a). Only the group who were
still receiving triptans in the follow-up year
used a variety of different triptans in higher
proportions compared to the other two groups
(Fig. 6a). In the triptan discontinuer group, the
numbers of different triptans used could have
been affected by differences in the timespan
between the start of the observation period
(2010) and the year of their last triptan pre-
scription (any time between 2010 and 2017). To

Fig. 3 Triptan contraindications in the entire German
SHI migraine population. a Percentage of patients with
migraine with C 1 triptan contraindication, extrapolated
to the entire German SHI population. b List of the 7 most
frequent triptan contraindications in the entire German
SHI population. For hypertension only hypertensive crisis,
malignant essential hypertension and hypertensive heart/
renal disease were considered. c Number of patients with

migraine with C 1 tripan contraindication by sex and age
categories in the entire German SHI population. d Preva-
lence of C 1 tripan contraindication in patients with
migraine by sex and age categories in the entire German
SHI population. SHI Statutory Health Insurance, TIA
Transient Ischaemic Attack
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address this possibility, we further considered
only those patients who received their last
triptan in 2017 (recent triptan discontinuers).
We obtained comparable results, with 74% for
one triptan, 21% for two triptans and 4% for
three triptans; the remaining patients had
between four and six different triptans pre-
scribed (data not shown). These findings are
consistent with the results of triptan use pat-
terns in patients who had discontinued triptans
in the years spanning 2010 and 2017 (Fig. 6a). A
large majority of ongoing triptan users who had
used a single triptan had received[ 4 prescrip-
tions for that triptan (Fig. 6b). In contrast, most
patients who had used a single triptan in the
past, but who had discontinued their triptan

use, had only one prescription for that triptan
(Fig. 6b).

DISCUSSION

Our analysis used administrative claims data to
describe the demographic characteristics and
triptan prescription patterns of German patients
with migraine. We calculated that within a
1-year period, 1,001,211 patients with migraine
in the entire German SHI population either had
triptan contraindications, had already discon-
tinued triptans or would discontinue their
triptan use after their current prescription. In
total, this represents 34.2% of all patients with
migraine in the entire German SHI population.
We calculated that over one quarter of patients
with migraine and triptan contraindications
continued to be prescribed triptans even if they
were diagnosed with a triptan contraindication.
Additionally, we found that a small proportion
of patients received a strikingly high number of
triptan prescriptions, and that most German
patients with migraine received their first trip-
tan prescription from their GP rather than from
a neurologist.

In this study we reported an extrapolated
migraine prevalence of 4.8% (2019), which is
lower than previously published prevalence
data obtained from population-based epidemi-
ological studies, which vary between 10.6%
(2004) and 14% (2010–2012) [4, 16–18]. How-
ever, the migraine prevalence we found is in
line with recently published calculations
derived from German administrative claims
data that demonstrated an overall administra-
tive prevalence of 4.0% (2016) [19]. This differ-
ence in reported migraine prevalence between
claims- and population-based studies may be
influenced by several factors. It is worth noting
that our analyses only captured those patients
with migraine who interacted with the health
system of the German SHI; consequently, they
may not be reflective of the entire German
migraine population. We know that a large
proportion of people with migraine may not
visit a physician/seek professional care for their
condition and in consequence are not docu-
mented in the SHI statistics; for example, those

Fig. 4 Use of triptans by patients with contraindications
in the entire German SHI migraine population. a Extrap-
olated percentage and number of patients with migraine in
the entire German SHI using triptans despite the presence
of C 1 triptan contraindication. b Prevalence of triptan
prescriptions in patients with a minimum C 1 triptan
contraindication by age and sex category, extrapolated to
the entire German SHI population
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who are less severely affected or are satisfied
with the effect of over-the-counter medications.
Furthermore, Eurolight, a cross-sectional, ques-
tionnaire-based survey, revealed a consistent
underdiagnosis and undertreatment of
migraine across ten European countries, with
only approximately one half of the patients
who could benefit from consulting a physician
doing so [20].

In 2012, a nationally representative study of
the German population carried out through
computer-assisted telephone interviews found
that both self-awareness (patients) and medical
recognition (physicians) of migraine was low
[21]. Therefore, we may have biased our analysis
towards those individuals who feel the need/see

utility in consulting a physician regarding their
migraine attacks. With respect to sex differences
in migraine, we report a male to female ratio of
1:4 in our extrapolated population with
migraine. This is consistent with sex ratios of
between 1:2 and 1:6 reported for population-
based studies, and identical to ratios (1:4) cal-
culated from similar claims database analyses
[19, 22].

One major finding from this study is that
over one quarter of all patients with migraine
who have been diagnosed with a triptan con-
traindication go on to receive a triptan pre-
scription. While the available data do not allow
for further interpretation of this finding, possi-
ble reasons could include: (1) the physician is

Fig. 5 Overview of triptan use patterns and analysis of
triptan discontinuation by patients with migraine without
triptan contraindications in the entire German SHI
population. a Flow chart depicting the use of triptans by
German patients with migraine and identification of an
extrapolated 576,122 patients who received a migraine
diagnosis after discontinuing use of triptans (termed

‘triptan discontinuers’). b Extrapolated numbers and sex
distribution of the triptan discontinuer population. c Ex-
trapolated prevalence of triptan discontinuation within the
total triptan experienced patient population categorized by
age and sex
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unaware of the contraindication; (2) the physi-
cian rates the risk associated with the con-
traindications as minor; or (3) the physician
does not have a viable alternative therapy
available for use. Indeed, several studies have

shown the cerebrovascular risk associated with
triptans in daily practice is very low [23]. We
calculated that a higher percentage of younger
male and female patients with migraine with
C 1 contraindication were being prescribed
triptans. This finding may reflect the physi-
cian’s belief that younger patients with con-
traindications have an overall lower risk for
serious side effects due to triptan use, with
physicians being more confident in prescribing
triptans to younger age groups than older age
groups. Overall, in the population of patients
with migraine without triptan contraindica-
tions, we calculated that only 6.0% of patients
aged[64 years were being prescribed triptans.

Here we report that in 2019, an extrapolated
59.0% of patients in the entire German SHI
population who have ever used triptans were
triptan discontinuers. This percentage of
patients who discontinue triptans is slightly
higher than that reported in previous studies
[24–28]. One possible explanation for this is our
consideration of all patients who have used
triptans at any point within the 8-year

Table 2 Year of last triptan prescription for triptan
discontinuers

Triptan discontinuers; year of last triptan
prescription

Patients
(%)

2010 7.0

2011 7.9

2012 8.3

2013 9.5

2014 11.8

2015 13.7

2016 17.8

2017 24.0

Table 3 Use of non-steroidal anti-inflammatory drug, analgesics and other medications by triptan discontinuers after last
triptan prescription extrapolated to the entire German Statutory Health Insurance population

Use of NSAIDs, analgesics, and others after last prescribed triptan Yes (%) No (%)

68.6 31.4

Prevalence of using NSAIDs,
analgesics and other medications by
triptan discontinuers after last triptan by age group (years)

Male (%) Female (%)

18–19 44.4 51.6

20–29 53.8 59.4

30–39 64.1 65.5

40–49 70.7 69.9

50–59 75.9 76.7

60–69 78.7 79.1

70–79 78.8 84.0

80–89 90.9 83.3

90 ? 100.0 100.0

NSAID non-steroidal anti-inflammatory drug
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observation period. This approach captured
patients who have discontinued triptans in the
7 years prior to the index year in addition to
‘new’ triptan discontinuers who will stop using
triptans within the 1-year follow-up period. In
contrast, previous studies have primarily docu-
mented the triptan discontinuation rate among
‘new’ triptan users or discontinuation within a
1-year follow-up period [24–28]. Our analysis
identifies new triptan discontinuers and
patients who discontinued triptan several years
previously but continued to consult their
physician. Although the reasons for discontin-
uation are not documented in the SHI system, it
is possible that both these patient populations
require alternative therapeutic options. Another
interesting observation derived from these data
is that 68.6% of patients with migraine who
discontinued their triptan use continued to
manage their migraine condition with NSAIDs,

analgesics and other medications. While the
reasons for this is unclear, it can be speculated
that triptans did not provide adequate relief to
these patients or they experienced unwanted
side effects, with the result that these patients
returned to managing their migraine with other
readily available non-migraine-specific medica-
tions. Further, many people with migraine
remain formally undiagnosed, but manage their
condition using self-medication with over-the-
counter drugs and/or complimentary medicine;
data on these patients are not captured in our
study.

During the timeframe of our study, both
naratriptan and almotriptan were available as
over-the-counter triptan treatment options for
German patients with migraine [29]. This com-
bined with the preference of certain patients
with migraine to manage their condition with
NSAIDs and easily accessible medications, such
as acetylsalicylic acid and paracetamol, may
result in an underestimation of migraine
prevalence in the claims database and a skewing
of the database population to represent patients
that may have more frequent, more severe and
more difficult to treat migraine.

In our database population we observed
patients with migraine who discontinued trip-
tans after having used only a single triptan prior
to discontinuation. This is despite clinical rec-
ommendations which advise that in the case of
triptan failure, patients with migraine could be
switched to another triptan, as failure of a single
triptan does not preclude efficacy of another
[30, 31]. With respect to our analyses of the
number of triptan prescriptions per patient,
information on the size of the package per
prescription, which can vary from 2 to 18
dosages (e.g. tablets) per prescription, was not
available. Thus, our findings do not allow for
the estimation of the number of patients with
migraine who are at risk of overusing triptans or
analgesics. In the context of the treatment of
migraine the International Headache Society
classification considers drug overuse to be either
the regular use of triptan on [ 10 days per
month or the use of analgesics on[15 days per
month [32]. The proportion of patients with
migraine in our database population receiv-
ing[ 4 triptan prescriptions may belong to this

Fig. 6 Triptan prescription and use patterns in the
database population. a Observed number of different
triptans used by patients with migraine in the database
population. b Observed percentage of patients with
migraine (that used a single triptan) who received 1, 2,
3, 4, or[ 4 prescriptions for that single triptan

Neurol Ther (2022) 11:167–183 179



group. We also observed that most German
patients with migraine received their first trip-
tan prescription through a GP as opposed to a
neurologist. This observation is likely a reflec-
tion of the fact that triptans have been in clin-
ical use for[30 years and that GPs are
comfortable with the relative safety profile of
these compounds. Finally, we documented the
use of opioids in our database population and
observed that 8.5% (10,249 patients) used opi-
oids in 2017. This percentage is surprisingly
high given that opioids are not recommended
in the guidelines for treating migraine [32–37].
It cannot be ruled out that patients used opioids
to treat their comorbidities rather than their
migraine (e.g. for men and women, unspecific
back pain was the most common comorbidity;
for men, other intervertebral disc disorders and
spondylosis also appeared in the 10 most com-
mon comorbidities [data not shown]).

A limitation of our study is that data on over-
the-counter medication, detailed clinical data
(e.g. disease activity, graded severity of disease,
symptom scores, clinical test results, quality of
life data and documentation of prescribed
doses, i.e. ‘days of supply’) and the reason for
discontinuation of prescribed triptans are
unavailable. It cannot be ruled out that patients
with migraine switched from prescribed triptans
to over-the-counter triptans or did not have the
need for triptans any more due to the start of an
effective preventive medication treatment dur-
ing this time, or that for some patients the fol-
low-up period was too short to capture possible
refills of the triptan packages. In addition, we
noted that in certain instances, the contraindi-
cations as described in the triptan SmPC did not
fit exact disease codes as per the ICD-10-GM. To
avoid an overestimation of the number of
patients with contraindications, we selected
only those contraindications with definite ICD-
10-GM codes. Following the completion of our
analysis in 2018, the migraine treatment land-
scape has evolved, with the emergence of a new
class of monoclonal antibodies targeting the
calcitonin gene-related peptide (CGRP) and its
receptor [38]. These subcutaneous injection
therapies have been approved for use as pre-
ventive treatments in Germany since late 2018
and may alter the treatment and triptan use

patterns in the migraine population. Finally,
due to the inclusion criteria (continuously
insured 2010–2018 and age C 18 years in 2017)
applied in this study there is a greater contri-
bution of older age groups to the study popu-
lation, resulting in a slight underestimation of
the younger age groups as compared to previous
studies [39]. However, this is not likely to have a
major impact on the results as most data is
extrapolated to the entire German SHI
population.

CONCLUSION

Our analysis used administrative claims data to
describe the demographic characteristics and
triptan prescription patterns of patients with
migraine in Germany. We confirmed the exis-
tence of a population of German patients who
discontinue triptans despite subsequent
migraine diagnoses. We also described the
prevalence of triptan contraindications and the
concomitant use of triptans by individuals
diagnosed with a triptan contraindication.
While we cannot determine the exact reasons
for triptan discontinuation from our analyses,
these results confirm the existence of a popu-
lation of German patients with migraine who
may have unmet therapeutic needs. More
research is needed to ascertain reasons for trip-
tan discontinuation and the relative risk of
triptan use in patient populations with diag-
nosed triptan contraindications.
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