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INTRODUCTION Migraine is a neurological disorder that generally manifests in the form of heada-
che. The treatment of migraine is based on changes in lifestyle, symptomatic treatment and
preventive therapies. The pharmacotherapeutic approach to migraine is based on widely-used
drugs and novel drugs, which include monoclonal antibodies (mAbs), which emerge as an
alternative for patients with poor response to standard preventive treatments. PURPOSE The
objective of this study is to assess the efficacy and safety of the medications employed for
the symptomatic and preventive treatment of migraine. Another objective is to determine
its place in therapeutics and identify the best treatment based on the type of migraine and
characteristics of the patient. METHODS A A search was performed of clinical practice guidelines,
documents from regulatory agencies, systematic reviews and primary studies assessing
symptomatic and preventive treatments of migraine. Data related to the use of triptans in
Navarra, Spain, was extracted from the prescription database of the Navarre Health Service.
Data about patients receiving mAb therapy in our community and their progress was ex-
tracted from electronic medical records and the Navarre Health Service pharmacotherapy
management system. CONCLUSIONS The symptomatic treatment of choice for mild-moderate
migraine includes non-steroidal anti-inflammatory drugs (NSAIDs), whereas triptans are
frequently reserved for moderate-severe migraine. Oral drugs are the first-line preventive
treatment, with 13-blockers and topiramate as the first choice. Botulinum toxin A is used in
patients with chronic migraine who are unresponsive to oral preventive therapies. mAbs
emerge as an alternative to prevent chronic or episodic migraine in patients unresponsive
to previous treatments. These treatments, however, have a modest efficacy as compared
to placebo. In addition, no comparative studies have been published to date about other
first-line preventive therapies. The long-term safety and efficacy of mAbs have not yet been
established, and their cost is high. MAbs are funded by the public health system only as
fourth-line prophylactic therapy for chronic or high-frequency episodic migraine.
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INTRODUCTION

Migraine is a neurological disorder characterized by epi-
sodic or recurrent headache with concurrent hypersen-
sitivity to external visual, auditory, olfactory and/or cu-
taneous stimuli (auras) and, occasionally, nausea and
vomiting. The duration of episodes ranges from 4 to 72
hours and can be very intense or disabling. Pain is fre-
guently one-sided and pulsates, and is exacerbated by
exercise. About 25% of patients also experience symp-
toms such as hypersensitivity to light, noise or smell.
These symptoms or auras generally appear immediately
before aheadache and may persist even once the heada-
che has disappeared®.

Diagnosis of migraine is based on clinical criteria.

EPIDEMIOLOGY

Around 14% of the general population suffers from mi-
graine (18% women) and is the most frequent reason of
consultation in neurology clinics? Migraine is the second
neurological and seventh general cause of disability in
middle-aged patients in the world and is associated with
high consumption and cost of healthcare and non-health-
care resources?.

ETIOLOGY

The causes of migraine are not well established. There
is an activation of the trigeminovascular system (TVS),
which causes the release of different pro-inflammatory
mediators and vasodilators, especially the calcitonin
gene-related peptide (CGRP)3. CGRP is involved in the
transmission of painful stimuli, and its levels increase
during migraine attacks*.

The triggers of migraine include:

+ Diet habits: missing meals and consumption of alcohol,
chocolate, cheese, glutamate-containing foods, nitri-
tes and aspartame.

+ Environmental factors, afferent stimuli (flashing lights,
intense smells, among others), weather changes and
high altitude.

- Sleep-related factors: excess sleep or sleep deficit.

+ Psychological factors: stress, anxiety.

+ Hormonal factors: menstruation, ovulation.

+ Drug use: use of contraceptives.

Migraineis adisabling
neurological disorder
that negatively affects
the quality of life of
patients

CLASSIFICATION

Migraine can be episadic (EM) or chronic (CM). When hea-
dache occurs nine days a month or less, it is called low-
frequency EM. When frequency is 10-14 days a month, it
is known as high-frequency EM. CM is established when
the patient has had 15 or more monthly headache days
in the last three months, and when the headache and the
associated symptoms correspond to migraine attacks on
at least eight days per month®.

The term CM also involves medication overuse headache
(MOH), a concept that will be explained later.

The annual EM to CM conversion rate is 3%. There are
reports of patients with chronic migraine who improve
and experience partial (10%) or complete remission
(3%)°8.

RISK FACTORS

Risk factors for chronic migraine, some of which are mo-
difiable and actionable, have been identified:

+ Female gender

+ Advanced age

+ Caucasian ethnicity

+ Genetic factors

+ Low socioeconomic and/or educational level
+ Obesity

+ History of head and neck lesions

+ |diopathic intracranial hypertension without papille-
dema

+ Cutaneous allodynia or other painful comorbidities

+ Psychiatric disorders, anxiety, depression, stress
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+ Sleep rhythm disorders, sleep apnea syndrome, sno-
ring

+ Medication abuse*
+ Caffeine abuse
+ Very frequent attacks

+ Low efficacy of the treatment for acute migraine

COMORBIDITIES

The presence of comorbidities may influence and deter-
mine patient response to therapy and migraine course’.
Targeting comorbidities may be effective in improving
treatment outcomes, since comorbidities are also risk
factors that predispose the patient to chronic migraine.
Comorbidities are classified into:

PSYCHIATRIC
Anxiety, depression, bipolar disorder, and panic disorder.

CARDIOVASCULAR
Obesity, heart disease, stroke, circulatory disorders.

RESPIRATORY

Allergy, asthma, bronchitis, emphysema / bronchopathy,
sinusitis.

OTHER

Arthritis, chronic pain, fibromyalgia, temporomandibular
joint dysfunction.

TREATMENT

The objectives of the migraine treatment include:

+ Torelieve pain during attacks and improve functionality
+ To reduce the frequency of attacks

« To prevent progression to chronic migraine
Treatment is based on three pillars: lifestyle changes,

action on triggers, and use of symptomatic and preven-
tive treatment.

Medication overuse
is ariskrisk factor for
chronic migraine

Lifestyle and triggers

Maintaining a healthy lifestyle is recommended to all mi-
graine patients, which involves regular physical exercise,
high quality sleep habits, and not missing meals. These
patients must also avoid some types of foods, excess
stimuli, insufficient sleep, and stress.

Symptomatic treatment

Symptomatic treatment involves the use of non-steroi-
dal anti-inflammatory drugs (NSAIDs), serotonin 1B/1D
agonists or triptans. Ergot derivatives are not considered
asuitable choice.

Two novel groups of medications have been recently de-
veloped, which are not yet commercialized in Europe:
ditans and gepants.

For mild-moderate migraine attacks

Mild-moderate attacks do not interfere with patient's
daily activities and are not associated with vomiting or
severe nausea.

NSAIDs

NSAIDs are the treatment of choice for patients with
mild-moderate migraine attacks. They mainly cause gas-
trointestinal and renal side effects. These therapies must
be used with caution in patients of an advanced age and
in patients with gastrointestinal disease, renal insuffi-
ciency, arterial hypertension or heart disease. Avoid the-
se therapies in patients with severe renal insufficiency?®.

If attacks are associated with nausea or vomiting, meto-
clopramide or domperidone are recommended as add-on
therapy.

(*) The influence of medication overuse in the development of CMis controversial. Medication abuse is a relevant risk factor for chronic migraine, but it is not
a necessary or sufficient condition. Medication abuse is frequently the result of chronic pain, which does not necessarily resolve once medication has been

withdrawn®.
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NSAIDs are also used as adjuvant therapy to triptan the-
rapy®.

No studies have been published to compare the efficacy
of different NSAIDs for the treatment of migraine.

The recommended duration of symptomatic treatment
with NSAIDs cannot exceed 15 days a month to avoid the
occurrence of MOH®.

Simple analgesics
Paracetamol

It can be administered at a dose of 1 g to a maximum do-
se of 4 gdaily. Its side effects include liver toxicity at high
doses, especially in alcoholic or fragile patients.

Metamizol

This medication is widely used in our setting, but there is
no solid evidence supporting its efficacy. It is not indica-
ted for use in the treatment of migraine and there are
reports of episodes of hypersensitivity and agranulocyto-
sis. Therefore, its use must be very limited, since there
are other effective anti-inflammatory drugs available for
migraine with milder side effects. The Spanish Agency of
Medicines and Medical Devices (AEMPS) issued an infor-
mation note in 2018 recommending short-term use of
metamizol at the minimum effective dose, under close
monitoring, and regular blood tests to check for the oc-
currence of agranulocytosis®.

The combination of analgesics and codeine, tramadol
and/or caffeine should be avoided in order to prevent the
occurrence of MOH?,

Antiemetics (adjuvant)

If during migraine attacks the patient experiences vomi-
ting, a combination of an analgesic with metoclopramide
or domperidone is recommended.

Metoclopramide

The neurological effects of this drug led the AEMPS to
issue an information note recommending restricting its
use to the adult population for the prevention and
treatment of nausea and vomiting associated with mi-
graine. Its useis also restricted to 1-18 year-old children
as second-line therapy for the prevention of postopera-
tive nausea and vomiting. Metoclopramide is not recom-
mended in infants younger than 1 year!.

In addition, older patients are more prone to experience
extrapyramidal effects such as late dyskinesia (potentia-
lly irreversible), especially at high doses or in long-term
therapies®,

NSAIDs, associated
with metoclopramide
or domperidone in the
case of nausea and
vomiting, are the
treatment of choice for
patients with mild-
moderate attacks

Dosage: oral or parenteral administration of a single do-
se of 10 mg is recommended, which can be administered
up to three times daily. The recommended maximum
daily dose in adults is 30 mg or 0.5 mg/kg of body weight
for a maximum of five days. For patients with moderate-
severe renal insufficiency (CrCl: 15-60 mL/min) it is re-
commended to reduce the dose by 50%, and by 75% in
patients with end-stage renal insufficiency (CrCl: <15
mL/min)2,

Avoid the administration of metoclopramide at the end
of pregnancy. If metoclopramide is administered, neona-
tal monitoring is required. Metoclopramide is not recom-
mended for lactating mothers!2.

Domperidone

This medication should be administered with caution to
patients with heart disease or significant electrolyte di-
sorders due to the risk for QT interval prolongation, pal-
pitations and arrhythmias®.

Dosage: the recommended dose is 10 mg taken orally up
to three times daily to a maximum dose of 30 mg daily.
The duration of the treatment should not exceed one
week!2. It is not indicated for children younger than 12
years or adolescents with a body weight <35 Kg*2.

Children and adolescents

With respect to the treatment of migraine in this popula-
tion group, the studies retrieved only provide poor-quali-
ty evidence in relation to NSAIDs. Paracetamol has not
been proven to be effective, and ibuprofen seems to be
effective in relieving pain in acute treatment®3. The re-
commended daily dose of ibuprofen in 6 month-to-12
year-old children is 20 to 30 mg/kg (body weight), as a
function of severity of symptoms distributed in three or
four doses'2.
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Table 1. Drugs used for mild/moderate migraine attacks.

m Level of evidence?® Dosage and maximum daily dose

lbuprofen 400-600 mg/6-8h; orally. Maximum daily dose: 2400 mg
Naproxen 500 mg/12-24h; orally. Maximum daily dose: 1500 mg
IA
50 mg/8-12h; orally. Maximum daily dose: 150 mg
Diclofenac 100 mg/24h; rectally.
75 mg/24h; parenterally.
Dttt IB 12.5 mg/4-6h or 25 mg/8h; orally. Maximum daily dose: 75 mg

50 mg/8-12h; parenterally. Maximum daily dose: 150 mg

Simple analgesics Level of evidence?'® Dosage and maximum daily dose

Paracetamol 1,000 mg/6-24h; orally. Maximum daily dose: 4000 mg

Metamizol IA 575 mg/4-24h; orally. Maximum daily dose: 3450 mg

m Level of evidence?'® Dosage and maximum daily dose

Metoclopramide =

Domperidone -

For moderate-severe migraine attacks

Triptans (5-hydroxytryptamine [5-HT]
or serotonin agonists)

These medications have been proven to be effective in
the treatment of migraine!*!®. There are minimal diffe-
rences among triptans in terms of efficiency and tolera-
bility, with large between-subject variability. Their rapid
action and limited side effects make it the treatment of
choice (level of evidence: I; degree of recommendation:
A). Triptans are more effective when taken at the first
sign of migraine. They are administered orally, by nasal
inhalation or subcutaneously. Due to their vasoconstric-
tor effect, they are contraindicated in patients with un-
controlled arterial hypertension, heart disease, cerebro-
vascular disease, and peripheral vascular disease.

The duration of symptomatic treatment with triptans
should not exceed 10 days monthly, since excess use is
associated with medication overuse headache (MOH).

MOH is defined as headache in patients with pre-exis-
ting primary headache occurring at least 15 days
monthly induced by excess regular use of headache me-
dications for more than three months: 10 or more
monthly days in the case of simple analgesics or anti-
inflammatories, or 15 monthly days or more in the case
of triptans, opioids, ergot drugs or fixed combinations of
analgesics®.

The management of MOH involves the withdrawal of the
drugs involved. In patients with excess use of opioids or
barbiturates, medical or psychiatric comorbidities that
required a more complex approach, or at least two fai-

10 mg/8-24h; orally. Maximum daily dose: 30 mg or 0.5 mg/kg

10 mg/8-24h; orally. Maximum daily dose: 30 mg

Triptans are the
treatment of choice
for moderate-severe
attacks

led attempts of ambulatory cessation, hospitalization
should be considered?®.

OMH does not always disappear when stopping an ove-
rused symptomatic medication.

Evidence of differences in the efficacy/indications
of each triptan

The triptans currently available in the market have the
same mechanism of action and pharmacodynamics, but
show significant differences in their pharmacokinetics
that make some triptans more effective for some types
of attacks. Table 2 shows the potential indications of
each triptan adapted to the clinical context where they
would exert more clinical benefits?®,

In patients with nausea and vomiting, triptans can be ad-
ministered orally as lyophilized powder or nasally. If the
patient is unresponsive to these options, the subcuta-
neous form of sumatriptan can be administered.
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Table 2. Triptans, doses and recommendations.

_

Almotripan
Eletriptan*
Frovatriptan*
Naratriptan*
Rizatriptan

Sumatriptan*

Zolmitriptan*

12.5mg orally

20 and 40 mg orally
2.5mg orally

2.5 mgorally

10 mg orally

6 mg subcutaneously
20 mg nasally

10 mg nasally

50 mg orally

2.5and 5 mg orally
5mg nasally

Standard migraine patient
Long-term, severe pain attack
Long-term mild-moderate attacks
Long-term mild-moderate attacks
Short-term, severe pain attack

Severe pain attack resistant to oral or nasal administration
Attack resistant to oral administration and patients with vomiting
Children older than 12 years and adolescents*?

Standard migraine patient and in patients of childbearing age

Standard migraine patient
Attack resistant to oral administration and patients with vomiting

Children older than 12 years and adolescents*?

(*) Not recommended in patients older than 65 years'®

Oral formulations are used in patients from 18 years of
age and are not recommended in patients older than 65
years!?, Only nasal formulations can be used in patients
over 12 years of age.

Treatment with oral triptans is ineffective in about a third
of patients'”. A patient who is unresponsive to a triptan
in the first attack can be responsive in another attack;
therefore, it is recommended that the triptan is used for
at least three attacks, unless the patient shows poor to-
lerance. The evidence obtained in clinical trials indicates
that patients with a poor response to a triptan can bene-
fit from subsequent treatments with a different trip-
tan18—20.

The recurrence of pain within 24 hours after a successful
initial treatment occurs in about one third of treated
attacks'”??2 In case of recurrence, a second dose of trip-
tan can be taken. If recurrent headache persists, nara-
triptan or frovatriptan can be considered, as they have a
longer half-life than the other triptans. The combination
of a triptan and a long-action NSAID such as naproxen
can also be considered. The combination of sodium na-
proxen and sumatriptanis more effective than when the-
se agents are used separately?®.

A meta-analysis of 53 trials in 24,089 patients published
in 2002* compared the efficacy and tolerability of diffe-
rent triptans (rizatriptan, almotriptan, naratriptan, ele-
triptan and zolmitriptan) with sumatriptan 100 mg. Re-
sults were presented in relation to several aspects:

+ Short-term efficacy: rizatriptan was shown to be supe-
rior to the other triptans.

* Presence of pain at two hours: Rizatriptan and almo-
triptan were more effective.

+ Tolerability: The best tolerated triptans were naratrip-
tan and almotriptan.

A systematic review published in 20042 concluded that
the results obtained so far were contradictory and that it
was unclear which triptan was the most effective. More
specifically, the review showed that:

+ Eletriptan may be more effective to relieve pain, as
compared to sumatriptan.

+ Sumatriptan, rizatriptan and zolmitriptan showed
similar efficacy in soothing pain, whereas naratriptan
might be less effective.

Atotal of 51,423 packages of triptans were dispensed in
the pharmacies of Navarra in 2020. The total cost of all
triptans that year was 752,903 euros (Figures 1 and 2).
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Ergot derivatives: ergotamine

In 2013, the Committee for Medicinal Products for Hu-
man Use (CHMP) of the European Medicines Agency
(EMA) issued a note that restricted the use of ergot deri-
vatives to some specific indications, including the pro-
phylactic treatment of migraine, due to the associated
risk of developing irreversible and potentially life-threa-
tening fibrosis due to the late occurrence of symptoms
and ergotism. The CHMP considered the risk-benefit ba-
lance of these medications to be unfavorable?.

As a result, the use of these medicines has decreased
dramatically. Their oral absorption is erratic and suffer

first-pass effect, which results in a very variable clinical
response. The combination of ergotamine with caffeine
seems to increase intestinal absorption and bioavailabi-
Lity.

Ergot derivates are not recommended in “de novo" pa-
tients (level of evidence: lll-IV; grade of recommendation:
C)?%. Their use can only be considered in patients who
already use them occasionally and show good response.

Ergot derivates are contraindicated in cases of peripheral
circulatory disorders, obliterative vascular disease, is-
chemic heart disease, hypertension, sepsis, renal failure,
liver disease, temporal arteritis, hemiplegic or basilar

Figure 1. Number of packages of triptans dispensed in the pharmacies of Navarra in 2020.

NUMBER OF PACKAGES 2020
16,000 14,596
14,000
12,331

12,000 11,049
10,000

8,000 7,360

6,000 4,973

4,000

2,000 729 285

0 ‘ ‘ ‘ ‘ ‘ || ‘ —
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Figure 2. Patients on treatment with triptans in Navarra in 2020.
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migraine, concomitant treatment with other drugs that
are metabolized by CYP3A4, concomitant treatment
with vasoconstrictor agents, pregnancy and lactation??.

Ditans and gepants

Ditans

Unlike triptans, which act on 5-HT1B, 5-HT1D and 5-HTF
receptors, lasmiditan is a high-affinity selective SHT1F
receptor agonist. It targets central and peripheral recep-
tors of trigeminal neurons. Lasmiditan was approved by
the US Food and Drug Administration (FDA) in 2019 for
the acute treatment of migraine with and without aurain
adults. Itis not indicated for the preventive treatment of
migraine?. It has not yet been evaluated by the EMA.

Lasmiditan is administered orally at a single dose of 50-
200 mgin a period of 24 hours. Its efficacy versus place-
bo was demonstrated in two phase lll clinical trials as-
sessing lasmiditan at different doses (50 mg, 100 mg and
200 mg). The three doses proved to be effective. The
proportion of patients free of pain two hours after the
administration of lasmiditan was 7-18% higher compared
to placebo (28-39% vs 15-21%). The proportion of pa-
tients free of the most bothersome symptom two hours
after administration was 8-16% higher (41-49% with las-
miditan vs 30-33% with placebo). The efficacy of a se-
cond dose of lasmiditan for rescue treatment of an in-
completely treated migraine, or to treat the recurrence
of the initial migraine within 24 hours of dosing has not
been established. The safety of treating more than 4 mi-
graines attacks in a 30-day period has also not been es-
tablished. There is no comparative evidence of its effica-
cy against other symptomatic therapies for migraine?.

Adverse events of lasmiditan include central nervous
system depression with sedation, cognitive and neurop-
sychiatric adverse events, and serotonergic syndrome.
Although this medication has been postulated as a the-
rapeutic option for patients with cardiovascular disease
for whom triptans, NSAIDs and dihydroergotamine are
contraindicated, the clinical trials showed cardiovascular
adverse events, including palpitations, transient increa-
ses in blood pressure, and heart rate alterations, albeit
with a low frequency. To date, there is limited evidence
available to definitely establish the cardiovascular safe-
ty of lasmiditan. In addition, cases of lasmiditan abuse
were 28.5% vs 7.6% with placebo?’.

Gepants (CGRP antagonists)

The calcitonin gene-related peptide (CGRP) plays a cru-
cial role in the trigemino-vascular reflex and in central
sensitivization phenomena that result in chronic migrai-
ne?8, Rimegepant and ubrogepant were approved by the
FDA for the acute treatment of migraine with and without
aura in adults. However, they are not indicated for the
preventive treatment of migraine?3C. They have not yet
been evaluated by the EMA.

Rimegepant is administered orally at a dose of 75 mg,
which is the maximum daily dose. Safety of treating mo-
re than 15 migraine attacks with rimegepant during a
period of 30 days has not been established. Ubrogepant
is administered orally at a dose of 50-100 mg. A second
dose can be administered two hours after the starting
dose. The maximum daily dose is 200 mg. In patients with
severe renal or hepatic insufficiency, the dose must be
reduced to 50 mg. Both drugs show interactions at
CYP3A and P-glycoprotein level (P-gp)2°3C.

Placebo-controlled clinical trials have shown that rime-
gepant and ubrogepant are modestly superior in terms
of efficacy. The proportion of patients free of pain was
5-10% higher in the rimegepant group vs placebo, and
7-9% higher in the ubrogepant group. The proportion of
patients free of the most bothersome symptom was
8-12% higher in the rimegepant group and 10-12% higher
in the ubrogepant group vs placebo?®, The efficacy of
these medications versus current available therapies for
the symptomatic treatment of migraine is unknown.

The most frequent adverse event associated with rime-
gepant was nausea; and in the case of ubrogepant the
most frequent adverse events apart from nausea were
viral infections, drowsiness, confusion, dizziness, dry
mouth, and abdominal pain. Relevant serious adverse
events were not reported in the clinical trials conducted
with these medications. Nevertheless, the cardiovascu-
lar safety of these medications cannot be determined,
since patients with severe cardiovascular diseases were
excluded?®,

Preventive treatment

The symptomatic treatment of migraine is occasionally
insufficient. The decision to start a preventive treatment
will depend on the frequency of migraine, the degree of
disability they cause and the patient's response to mi-
graine treatment, apart from patient’s willingness to
start a treatment®., It is estimated that at least 25% of
patients seen in neurology clinics need preventive
treatment?®,

This treatment is reserved for patients with severe, fre-
quent, disabling headache, and for patients unresponsive
to acute treatment®2,

®
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As to EM, preventive treatment is indicated in the fo-
llowed settingst®:

+ Patients with at least three monthly migraine attacks.

+ Patients with less than one weekly attack of several
days of duration, intense, and with poor response or
intolerance to symptomatic medication.

* In the presence of risk for medication overuse (use of
symptomatic treatment more than two days per week)

* In the presence of prolonged or atypical auras

The purpose of preventive treatment is to reduce the fre-
guency, severity and duration of attacks, improve patient
response to acute treatment, improve patient functiona-
lity, and reduce disability®2. These treatments are also
intended to prevent overuse of symptomatic medication.

Preventive treatment is added to symptomatic medica-
tion cessation regimens in patients with CM with medi-
cation overuse. Itis of special relevance for patients with
comorbidities who are unresponsive to cessation
treatment®, This treatment is effective if it reduces the
frequency of migraine attacks by at least 50%%,

Preventive treatment must be used with an educational
strategy to make patients aware that the preventive
treatment will reduce the frequency and intensity of
attacks but will not make them disappear.

The choice of preventive medication will depend on the
frequency of attacks (EM vs CM), comorbidities, and in-
dividual patient's needs®3.

It is recommended to start the treatment at low doses
and progressively escalate to the effective dose for at
least three months (the effect may be noticeable at four
or six weeks), and to progressively withdraw the preven-
tive treatment after 9-12 months?,

Below are described the most widely used therapeutic
groups for the prevention of migraine:

3-blockers

3-blockers are first-line medications for the prevention
of migraine, unless they are contraindicated. They are
considered the first choice for the prevention of migrai-
ne with and without aura, and are especially indicated
for patients with concomitant anxiety or stress, hyper-
tension, essential tremor or hyperthyroidism?,

Both, propranolol and metoprolol have been proven to
be superior to placebo in EM, without relevant differen-
ces having been found between them in terms of effica-
cy. In CM, propranolol has not been demonstrated to
exert any clinical benefit, as compared to placebo.

Not all 3-blockers effectively treat migraine. 13-blockers
with proven efficacy to prevent migraine are propranolol
and metoprolol, which are the only 13-blockers marketed
and authorized in Spain for that indication!©12,

A systematic review published in 2019 assessed the effi-
cacy of 3-blockers in the prevention of migraine and ten-
sion headache in adults®4, A total of 108 randomized cli-
nical trials with a duration of 4-64 weeks were included.
Most of the studies retrieved were published before
2000. Propranolol and metoprolol were the most-fre-
quently evaluated f3-blockers.

In EM, considering only high-quality evidence and assu-
ming a mean baseline frequency of 4.8 headaches/
month, propranolol was associated with a reduction of
1.5 headaches/month at eight weeks (95%Cl -2.3 to
-0.65) and a reduction of 1.2 headaches/month at 12
weeks (95%Cl -1.8 to -0.6) as compared to placebo, with
large heterogeneity in the latter. In the case of metopro-
lol, and assuming a mean baseline frequency of 3.9 hea-
daches/month, the medication reduced the frequency of
headache by 0.86 headaches/month (95%Cl -1.4 to
-0.34) (moderate-quality evidence) with respect to pla-
cebo at eight weeks. A network meta-analysis showed
no statistically significant differences between propra-
nolol and metoprolol in the frequency of headaches at
eight weeks. Metoprolol was superior to placebo in terms
of proportion of patients with at least 50% improvement
in headaches at 12 weeks (RR 1.4 95%CI 1.1 to 1.8; NNT
5.395%Cl 3 to 4), but without differences at 42 weeks®.

In CM, no statistically significant differences were obser-
ved between propranolol and placebo in the percentage
of patients with at least 50% improvement in headaches
at 42 weeks (low-quality evidence). In this context, the
efficacy of propranolol was comparable to that of other
medications such as flunarizine, topiramate and valproic
acid*,

Frequent side effects of 3-blockers are fatigue, bradycar-
dia and limb coldness; and less frequently, postural hy-
potension and deterioration of heart failure!2.

3-blockers are contraindicated in bradycardia, second or
third degree heart block, uncontrolled heart failure, car-
diogenic shock, Prinzmetal's angina, hypotension, meta-
bolic acidosis and peripheral arterial circulation disor-
ders, among others'?, Propranolol is also contraindicated
in severe bronchial asthma and in patients with a history
of bronchospasm??. Metoprolol, with its relative cardio-
selectivity, can be administered with caution to these
situations®

As to the use of f3-blockers during pregnancy, proprano-
lol and metoprolol belong to FDA Category C and should
not be taken during pregnancy unless they are essential,
where they should be administered at the lowest effec-
tive dose'012,
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They are excreted in variable amounts in breastmilk, the-
refore breastfeeding during propranolol treatment is not
recommended. In case metoprolol is used during lacta-
tion, the infant should be closely monitored*2.

Antiepileptics

Antiepileptics are the treatment of choice when 3-bloc-
kers are contraindicated or the patientis unresponsive.
They are also indicated in patients with migraine and
concomitant epilepsy and/or overweight©.

Both, topiramate and valproic acid have demonstrated
to be effective versus placebo in the prevention of mi-
graine.

Topiramate and sodium valproate are antiepileptics with
demonstrated efficacy for the prevention of migraine,
although valproate is not authorized in Spain for this in-
dication!®4,

There is limited evidence available for other antiepilep-
tics such as zonisamide, lamotrigine, carbamazepine,
levetiracetam, gabapentin, or pregabalin. The use of the-
se medications for the prevention of migraine has not
been approved!®?, Recent studies have failed to prove
the usefulness of gabapentin as a prophylactic treatment
of EM, and its use in this setting is not recommended?*°.

A review published in 2015 analyzed the efficacy of a va-
riety of antiepileptics in the prevention of EM in adults
through controlled prospective trials®. The mean dura-
tion of follow-up of studies with topiramate and valproa-
te was 19 and 11 weeks, respectively. As compared to
placebo, topiramate and valproic acid were associated
with a lower frequency of headache (mean difference
(MD) with topiramate: -1.20 95%CI -1.59 to -0.80; MD
with valproic acid: -4.31 95%CI -8.32 to -0.30). A higher
percentage of patients experienced a 250% reduction in
the frequency of headache, as compared to placebo (OR
3.1895%CI 2.10 to 4.82). The studies that analyzed topi-
ramate and most of the studies that assessed valproate
were classified as having a high risk of bias. For the rest
of antiepileptics, there is no robust evidence supporting
their use.

Similar results were obtained in a network review publis-
hed later, where topiramate was associated with fewer
monthly migraine headache days, as compared to place-
bo (MD:-1.20 95%CI-1.83 to -0.70), and a higher percen-
tage of patients taking topiramate or valproic acid expe-
rienced a >50% reduction in the number of migraine
headache attacks (OR for topiramate: 4.28 95%CI| 1.35 to
14.70; OR for valproic acid: 11.38 95%Cl 1.31 t0 111.11)%,

Topiramate may cause paresthesia, drowsiness, cogniti-
ve impairment, gastrointestinal symptoms, visual distur-
bances, dyspnea and urinary stones, amaong other symp-
toms??,

B3-blockers and
topiramate are first-
line medications for
the prevention of
migraine

Valproic acid is associated with gastrointestinal com-
plaints, weight gain, hematological and coagulation al-
terations, tremor, confusion, seizures and liver disorders,
among others® Its use is contraindicated in patients with
liver disease and mitochondrial disorders!? Additionally,
these drugs are contraindicated in pregnancy and women
of childbearing age who are not using an effective con-
traceptive method!2. Both topiramate and valproic acid
are started at low doses, which are progressively increa-
sed to the maximum effective dose?.

Antidepressants

Antidepressants are not considered as first-line
treatment for migraine. They are mainly indicated for
patients with migraine and tension headache, or with
concomitant depression, anxiety, neuropathic pain or
insomnia,

Amitriptyline is superior to placebo in the prevention of
migraine.

The drug of choice is amitriptyline, which is the only an-
tidepressant authorized in Spain for the prevention of
migraine in adults'®228, |t is used as prophylactic
treatment in patients with EM or CM38,

A systematic review assessed the evidence available up
to July 2016 regarding the efficacy of tricyclic antide-
pressants in the prevention of migraine®®. Nine clinical
trials assessing amitriptyline were retrieved, with a mean
duration of 11 weeks. Statistically significant differences
were observed in migraine frequency and index in favor
of amitriptyline vs placebo (n=238, MD -0.86 95%Cl -1.23
to-0.48).

The anticholinergic and antihistamine activity of amitrip-
tyline cause confusion, agitation, drowsiness, palpita-
tions, tachycardia, orthostatic hypotension, dry mouth,
constipation, nausea, urinary retention and weight gain,
among others'?, It should be used with caution in older
adults'? Its use is contraindicated in patients with recent
myocardial infarction, heart block or heart rate disorders
and coronary artery failure, in patients taking monoami-
ne oxidase inhibitors or in the presence of severe liver
disease!2
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Amitriptyline has been allocated to FDA C category and
should not be used in pregnancy unless it is neces-
saryloi?,

Although at low amounts, itis excreted in breastmilk, and
either lactation or amitriptyline treatment should be in-
terrupted in this setting*2

Calcium antagonists

Calcium antagonists are an option in patients unrespon-
sive or who show poor tolerance to f3-blockers or topi-
ramate, and in thin adults without tendency to depres-
sion%,

Flunarizine is superior to placebo in the prevention of
migraine.

Flunarizine is the only calcium antagonist authorized in
Spain for the prevention of migraine. More specifically, it
is indicated in the prophylaxis of migraine in adults with
frequent, severe attacks with poor response to other
treatments and/or in the presence of unacceptable side
effects®?

A systematic review assessed the evidence available un-
til 2017 about the efficacy and safety of flunarizine as a
preventive treatment in migraine“. Nineteen of 25 ran-
domized clinical trials retrieved had a high risk of bias.
Flunarizine was superior to placebo in the reduction of
the frequency of migraine at three months of treatment
(n=249 participants, MD -0.44 95%CI -0.61 to -0.26) and
in the proportion of patients with a >50% reduction of the
frequency of migraine (n=113, OR 8.86 95%CI 3.57 to
22.0), although with a high imprecision. There were no
statistically significant differences between flunarizine
and placebo in the incidence of adverse events and no
severe adverse events were observed. Statistically sig-
nificant differences were not found between flunarizine
and propranolol in the frequency of migraine, intensity of
migraine attacks or headache duration.

Flunarizine is associated with weight gain, depression,
drowsiness, constipation, and myalgia, among others!?
Itis contraindicated in patients with depression disorders
or a history of recurrent depression and in patients with
pre-existing symptoms of Parkinson's disease or other
extrapyramidal disorders*?,

Since there is no information available in relation to its
safety in pregnancy, its use while pregnant should be
avoided. Breastfeeding mothers should avoid using flu-
narizine®.

Angiotensin-converting enzyme inhibitors (ACEI)/
Angiotensin Il receptor blockers (ARB)

Lisinopril and candesartan are used for the prevention
of migraine in patients with hypertension in whom 13-
blockers are contraindicated or who show poor toleran-
ce to f3-blockers, although they are not indicated for this
setting'®'% There is limited evidence about their effica-
cys384L,

Botulinum toxin A

Botulinum toxin A is used in patients with CM who are
unresponsive or show poor tolerance to oral preventive
therapies.

Itis superior to placebo in reducing the number of days
with CM, but not in EM. There are no differences in terms
of efficacy, as compared to oral preventive treatments.

Botulinum toxin blocks the release of acetylcholine at
the level of peripheral cholinergic nerve terminals, cau-
sing a muscle relaxant effect!?. Botulinum toxin A is
authorized and financed in Spain for the relief of symp-
toms in adults meeting CM criteria (=15 monthly heada-
che days, of which at least eight correspond to migraine)
with poor response or intolerance to oral prophylactic
medications for migraine and in the absence of medica-
tion overuse'?“2, Itis not authorized in patients with high-
frequency EM.

Botulinum toxin is a hospital medication that must be
administered by specialized physicians by intramuscular
injection in key muscles of the head and neck that host
the sensory nerve terminals responsible for the trans-
mission of painful stimuli'®2, The dose is 5 units by injec-
tion point. It can be administered in 31-39 points at a time
(total dose range: 155-198 units)?. Repeat administra-
tion is recommended at 12-week intervals'?. Adverse
events associated with this medication include blepha-
rospasm and cervical dystonia'2.

A Cochrane's review assessed the efficacy of botulinum
toxin versus placebo or active treatment in adults with
CM or EM*, The inclusion of studies in which patients
were also treated with another preventive or rescue
treatment was permitted. A total of 28 studies were
identified, with a low or very low quality of evidence in
most cases. In CM, at 12 weeks, botulinum toxin reduced
the number of migraine days by 3.1 days/month (95%Cl
-4.7 to -1.4), as compared to placebo, albeit with high
heterogeneity. When small studies were excluded, diffe-
rence was -2 days/month (95%CI -2.8 to -1.1). The only
study in patients with EM did not show statistically sig-
nificant differences in this variable. There were no diffe-
rences in the number of migraine attacks per month in
patients with CM or EM. The three studies that assessed
the efficacy of botulinum toxin versus oral preventive
treatments did not demonstrate differences in efficacy
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Table 3. Preventive treatments for migraine!1226.38;

_ evetotevidences Settlngs erenetee

Metoprolol 50-200 mg/day in 2 doses,
orally

3-blockers
Propranolol 40-240 mg/day in 2-3 doses,
orally

Topiramate 25-200 mg/day, orally

Antiepileptics
Valproic acid 300-1500 mg/day, orally*

Amitriptyline 10-75 mg/day, orally before

Antidepressants going to bed

Flunarizine 5-10 mg/day, orally preferably

Calcium antagonists before going to bed

Lisinopril* 5-20 mg/day, orally
ACEI/ARB
Candesartan* 8-32 mg/day, orally

155-195 units distributed in 31-39 points (5

i A units/point), intramuscular every 12 weeks

(*) Not authorized for migraine in Spain.

measures in patients with CM or EM. Botulinum toxin
was assaciated with a higher incidence of adverse events
vs placebo (RR 1.28 95%CI 1.12 to 1.47), but lower as
compared to oral preventive treatments (RR 0.76 95%Cl
0.59t00.98).

Anti-CGRP monoclonal antibodies

Inrelation to the physiopathology of migraine, it has been
postulated that pain may originate from a combination
of processes including trigeminal nerve stimulation. This
stimulation leads to the release of the calcitonin gene-
related peptide (CGRP). Although CGRP is distributed
throughout the nervous system, it concentrates in the
perivascular sensory afferents of the trigeminal nerve
and its nucleus caudalis. It has strong vasodilation
effects and causes neuroinflammation and neurotrans-
mission*4. Increased neurotransmission and the percep-
tion of sensory input in the cortex are interpreted as pain-
ful stimuli.

CGRP levels have been shown to increase significantly in
peripheral blood and cerebrospinal fluid during a migrai-
ne attack and return to normal when headache disap-
pears.

I/AinEM
VInCM

Migraine with hypertension, tremor, anxiety,
stress, hyperthyroidism, pregnancy

I/AinEM and CM

Migraine with epilepsy, overweight

I/AinEM
ll/CinCM
They are not considered first line
: EMand CM
VAInEM Migraine with tension headache, depression,
anxiety, neuropathic pain, insomnia
. Migraine with and without aura unresponsive
I/AinEM ;
V/Cin CM to 3-blockers and/or topiramate
Thin adults without tendency to depression
II/BinEM Migraine with hypertension
Financed in patients with CM who are
I/AinCM unresponsive or intolerant to oral preventive
therapies
BotulinumtoxinAis

used in patients with
chronic migraine who
are unresponsive to
oral preventive
therapies

Nevertheless, and in the absence of other migraine bio-
markers, at the present time it cannot be stated that
CGRP is a reliable and reproducible marker of migraine
in clinical practice®.

Anti-CGRP monoclonal antibodies (mAbs) are designed
to bind and selectively block CGRP (galcanezumab, fre-
manezumab, eptinezumab) or its receptor (erenumab),
and they are used for the prevention of migraine. Their
main characteristics are described in Table 4.



DRUG AND THERAPEUTICS BULLETIN OF NAVARRE WHAT'S LEFT AND NEW IN THE MANAGEMENT OF MIGRAINE? 13

To date, the mAbs marketed in Spaininclude galcanezu-
mab, erenumab and fremanezumab, which are classified
as hospital diagnostic drugs and hospital dispensing
without a tear-out label, which means that mAbs must
be prescribed by neurologists and dispensed (free of
charge to the patient) in hospital pharmacy services. Ep-
tinezumab is authorized and marketed in USA.

mAbs have some advantages with respect to oral pre-
ventive treatments, especially a low frequency of adver-
se events (the most frequent being pain or injection site
reactions), all of which are mild or moderate, with a drop-
out rate under 2.5%*2 No relevant interactions (they do
not interact with symptomatic or other preventive
treatments for migraine) or contraindications (except for
hypersensitivity to the active substance or its excipients)
have been described to date.

Adherence is a pending issue in oral preventive
treatments. Indeed, a study in patients with CM*5, showed
that only 29% of patients showed a treatment adherence
> 80% at six months, and 20% at 12 months. Indeed, ad-
herence to mAbs is expected to be notably higher as ad-
ministration is subcutaneous or endovenous and monthly
or quarterly. Finally, mAbs have a rapid action and their
effects can be noticed from the first week of treatment#4,
as compared to the 10-15 days needed by 3-blockers,
valproic acid and botulinum toxin, or the 20-30 days re-
quired by topiramate, flunarizine, or amitriptyline.

Limitations of mAbs include uncertainty about their sa-
fety, long-term effectiveness and optimal treatment du-

mAb emerge as a new
therapeutic alternative
of modest efficacy for
patients with chronic
and episodic migraine
who are unresponsive
to oral preventive
treatments and
botulinum toxin

ration, the appearance of anti-drug antibodies and their
effects, and the management of unresponsive patients.

Efficacy of monoclonal antibodies

The efficacy of mAbs in the prevention of migraine has
been demonstrated in multicentre, randomized, double-
blind, placebo-controlled, three-arm clinical trials, two
of which tested the drug at two different doses, with a
duration from 12 or 24 weeks. Clinical trials have been
conducted in patients with EM, CM and migraine unres-
ponsive to other treatments. These trials are awarded a
level of evidence | and a grade of recommendation A,

Table 4. Characteristics of anti-CGRP monoclonal antibodie!24248,

_ GALCANEZUMAB ERENUMAB FREMANEZUMAB EPTINEZUMAB

Pharmaceutical form Emgality® 120 mg peninjector  Aimovig® 70 mg pen injector

Aimovig® 140 mg pen injector
Molecule Humanized IgG4 antibody Human IgG2a antibody
Target CGRP R-CGRP
Approved indication Prophylaxis of migraine in adults with at least four monthly migraine days.

Financed indication

Dosage Loading dose: 240 mg 70 mg or 140 mg
Maintenance dose: 120 mg
Frequency of administration Monthly Monthly

Route of administration Subcutaneous Subcutaneous

Special populations Pediatrics: No data available about patients <18 years old

Older adults: Dose adjustment is not required. Limited data in 265 years.
Mild-moderate renal or liver insufficiency: dose adjustment is not necessary.
Pregnancy: Limited data, avoid use during pregnancy.

Breastfeeding: Limited data, its use can be considered only if it is clinically necessary.

Effects on fertility: No data available about its effects on fertility in humans.

Most frequent adverse events Injection site reaction Injection site reaction

Pruritus Constipation
Vertigo Muscle spams
Constipation Pruritus

Hypersensitivity and skin reactions

Anti-drug antibodies 4.8%in CE
12.5% at 12 months

6,3% (70mg)
2,6% (140mg)

Resource use

The three drugs are prepared for self-administration after the patient has received adequate training from a healthcare professional.

Ajovy® 225 mg 1 prefilled syringe Vyepti® (FDA)

Not marketed in Spain (April 2021)
Humanized IgG2a antibody Humanized IgG1 antibody

CGRP CGRP

Patients with eight or more monthly migraine days (high-frequency EM and CM) and three or more failed treatments used at effective doses for at least
three months, one of these treatments including botulinum toxin in the case of CM.

225 mg/month or 675 mg/3 months 100 mg or 300 mg

Monthly/quarterly Quarterly

Subcutaneous ivinfusion 30 min

Injection site reaction Nasopharyngitis
Hypersensitivity reactions
Dizziness

Respiratory and urine infections
Fatigue

Nausea

Sinusitis

0.4%in CE 18-20.6%
2.3%at 12 months

It requires iv administration in a day hospital.
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The primary endpoint in all trials was the reduction of
monthly migraine days (MMD). A patient was considered
torespond to therapy if MMD decreased at least by 50%
(50% response) after 12 weeks of therapy (secondary
endpoint). Other secondary variables were 75% and
100% response in MMD reduction, MMD reduction with
need of acute treatment, disability scales, and daily living
activity scales!2.

In some clinical trials the inclusion of patients on oral
preventive monotherapy at a stable dose was permitted.

The mean baseline MMD was 8.3-9.1 days in EM trials
and 16.1-19.4 days in MMD trials'246,

All mAbs have been proven to be effective vs placebo in
reducing monthly headache and migraine days, the num-
ber of days with need of symptomatic treatment, and
improving quality of life scores. Nevertheless, their effi-
cacy is insufficient, since mean MMD are only reduced by
1-3 days and less than half the patients achieve a 50%
MMD reduction*?48,

We should not forget the “efficacy of the placebo effect”,
which to a greater or lesser extent is confirmed in all
clinical trials, with almost 40% of patients responding in
the placebo arm of some studies. Response to placebo is
poorer in refractory migraine studies*’-°,

Tables 5 and 6 summarize the efficacy of the four mAbs
in EM and CM in their respective pivotal trials.

Table 7 shows the efficacy of mAbs in refractory migrai-
ne to two or four previous preventive treatments.

There are no clinical trials comparing the efficacy and
safety between the different mAbs or with other first-
line preventive treatments.

An adjusted indirect comparative study of mAbs vs CGRP
in CM has been published®®. This study assessed the re-
lative efficacy in the percentage of patients with a >50%
MMD reduction. The results obtained showed no diffe-
rences among erenumab, fremanezumab and eptinezu-
mab at different dosage schedules in terms of efficacy in
reducing MMD by at least 50% or in relation to their sa-
fety profile. Therefore, these drugs can be considered
equivalent therapeutic alternatives in patients with CM.

A meta-analysis® including 11 studies, four with erenu-
mab, four with galcanezumab, two with fremanezumab,
and one with eptinezumab concluded there are no signi-
ficant differences between these drugs in terms of MMD
reduction, reduction of monthly days requiring sympto-
matic treatment, and 50% response rate.

Safety of monoclonal antibodies

Adverse events reported in the clinical trials were similar
in the active arms vs placebo, except for local injection
site reactions, which were more frequent in patients trea-
ted with mAbs. The occurrence of constipation was hig-
her in patients treated with erenumab and galcanezu-
mab vs placebo. Galcanezumab was associated with
episodes of vertigo, whereas erenumab was reported to
cause muscle cramps. A study assessing the tolerability
and cardiovascular safety of long-term use (more than
three years) of erenumab demonstrated that the side

Table 5. Efficacy at three months in E.M

20120296 study*? Erenumab 70 mg/4 weeks -32vs-1.8
Phase [ll, n: 955, 24 weeks

Erenumab 140 mg/4 weeks -3.7vs-1.8
CGAH study (EVOLVE-2)1? Galcanezumab 120 mg/month -4.3vs-2.3
Phase lll, n: 992, 24 weeks

Galcanezumab 240 mg/month -42vs-2.3
30050 study (HALO)** Fremanezumab 225 mg/4 weeks -3.7vs-22
Phase [ll, n: 875, 12 weeks

Fremanezumab 675 mg SD -3.4vs-22
NCT02559895 study“® Eptinezumab 100 mg -39vs-3.2
Phase [ll, n: 665, 12 months

Eptinezumab 300 mg -4.3vs-3.2

% patients with 50% response

Drug vs placebo MD (95%Cl) Drug vs placebo - 95%Cl

-14(-18t0-0.9) 43.3% vs 26.6% 16.7%
-18(-2.3to-1.4) 50.0% vs 26.6% 23.4% 4 (4-6)
-20(-2.6to-15) 59.3% vs 36.0% 23.3% 4 (4-6)
-19(-2.4 to-1.4) 56.5% vs 36.0% 20.5% 5 (5-7)
-15(-1.9t0-0.9) 47.7% s 27.9% 19.8% 5 (5-7)
-12(-1.7t0-0.7) 44.4% vs 27.9% 16.5% 6 (5-9)

-0.7p=0.018 49.8% vs 37.4% 12.4% 8 (6-13)

-11p<0.001 56.3% vs 37.4% 18.9% 5] (5-7)

50% response: 250% MMD reduction at three months of treatment. SD: Single dose.

®
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Table 6. Efficacy at three months in CM.

20120295 study*? Erenumab 70 mg/4 weeks -6.6vs-4.2
Phase lll, n: 667, 12 weeks

Erenumab 140 mg/4 weeks -6.6vs-4.2
CGAI study (REGAIN)*? Galcanezumab 120 mg/month -4.8vs-2.7
Phase ll, n: 1113, 12 weeks

Galcanezumab 240 mg/month -4B6vs-2.5
30049 study (HALO)* Fremanezumab 225 mg/4 weeks 50vs-32
Phaselll, n:1130,12 weeks  (D*: 675 mg) ’ '

Fremanezumab 675 mg SD -4.9vs-3.2
NCT02974153 study“® Eptinezumab 100 mg -7.7vs-5.6
Phase lll, n:1072, 6 months

Eptinezumab 300 mg -8.2vs-5.6

% patients with 50% response

Drug vs placebo MD (95%Cl) Drug vs placebo - 95%Cl

-2.4(-35t0-1.4) 39.9%vs 23.5% 16.4% 6 (5-9)
-2.4(-35t0-1.4) 41.2% vs 23.5% 17.7% 6 (5-8)
-21(-29t0-1.3) 27.6%vs 15.4% 12.2% 8 (7-12)
-21(-2.7to-11) 27.5%vs 15.4% 12.1% 8 (7-12)
-18(-26t0-1.1) 40.8%vs18.1% 22.7% 4 (4-6)
-17(-2.4t0-0.9) 37.6%vs 18.1% 19.5% 5 (5-7)

-2.1p<0.001 57.6% vs 39.3% 18.3% 5 (5-8)

-2.6 p<0.001 61.4% vs 39.3% 221% 5 (4-6)

50% response: 250% MMD reduction at three months of treatment. D*: Loading dose. SD: Single dose.

Table 7. Efficacy at three months in refractory migraine.

NCTO3096834 study Erenumab 70 mg -5.4vs-2.7
47

izl @ Erenumab 140 mg -71.0vs-2.7
CONQUER study“®
Phase lll, EM or CM, f;f.'c;zgz“”;ab Lol 41vs-1
three months ' m9
FOCUS study“ z;eg’l\j‘;%“?;g fﬂzi g e 41vs06
Phaselll, EM (40%) or CM ’ o

%) e
T mEEE, 2weee Fremanezumab 675 mg SD -3.7vs0.6

Study MMD reduction % patients with 50% response
Drug vs placebo MD (95%CI) Drug vs placebo - 95%Cl

-2.7(-42a-12) 35.6% vs 14.2% 21.4% 5

-4.3(-58a-2.8) 41.3%vs 14.2% 271% 4 (4-5)
-31(-39a-2.3) 37.7% vs 13.3% 24.4% 4 (4-5)
-3.5(-4.2a-2.8) 34.0% vs 9.0% 25.0% 4 (4-5)
-31(-38a-2.4) 34.0% vs 9.0% 25.0% 4 (4-5)

50% response: 250% MMD reduction at three months of treatment. D*: Loading dose. SD: Single dose.

effects were similar to those of placebo, except for injec-
tion site reactions, constipation and muscle cramps,
which were more frequent in the erenumab group,
although less frequent than in pivotal clinical trials®2 Fre-
manezumab is apparently the mAb with fewest reported
adverse effects.

Due to their high molecular weight, mAbs do not cross
the blood-brain barrier, and therefore do not cause ad-
verse effects on the central nervous system?®. They cross
the placental barrier and, since there are no data availa-
ble in pregnant women, they should be avoided in preg-
nancy.

Inhibition of the vasodilator action of CGRP raises uncer-
tainty about the cardiovascular safety of these medica-

tions in patients with underlying or latent cardiovascular
diseases, as it may cause exacerbation of ischemic
events such as stroke, transient ischemic accident or
myocardial infarction, and the risk for eclampsia during
pregnancy. It should be noted that patients with migraine
have a higher cardiovascular risk. In addition, patients
with cardiovascular or cerebrovascular diseases were
excluded from most studies, and in those trials that
allowed their inclusion, the number of included patients
was small. Therefore, there are no safety data available
in these patients, nor can safety data be extended to pa-
tients with cardiovascular disease. The incidence of car-
diovascular events (hypertension, tachycardia, palpita-
tions, increased heart rate) with mAbs was low and
similar to those of placebo in studies with a duration of
12-24 weeks. There were isolated cases of severe car-
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diovascular events, including myocardial ischemia,
although a direct causal relationship could not be esta-
blished due to confounding factors®8-,

The risk management plan for the three mAbs marketed
in Spain includes the follow-up of cardiovascular events
in high-risk patients, severe hypersensitivity, and gesta-
tional hypertension and preeclamsia®-5,

Current situation, indication, funding

To date, the three anti-CGRP mAbs available in Spain
(galcanezumab, erenumab and fremanezumab) have the
same labelled indication: “prophylaxis of migraine in
adults with at least four monthly migraine days"2

Although they have been proven to be effective and safe
in the prevention of migraine vs placebo, their efficacy is
still modest. Moreover, no comparative studies have been
performed with standard therapies, and there are limited
data available about their long-term efficacy and safety
in clinical practice. In addition, incorporating mAbs to mi-
graine therapies has a significant economic impact, not
only due to their high prices (150-200 € month/patient;
1800-2300 € year/patient), but also for the high preva-
lence and chronicity migraine. Therefore, it is necessary
that mAbs find their place in the treatment of migraine
in the context of other preventive therapies, and to deve-
lop guidelines that include criteria for approval by natio-
nal agencies and funding to guide local clinical practice.

Place in therapeutics

The European Headache Federation (EHF) recommends
with the classification as “expert recommendations” the
use of anti-CGRP mAbs in patients with EM or CM who
have not responded to at least two previous preventive
treatments or where other preventive treatments are
contraindicated due to the presence of comorbidities, ad-
verse events or poor adherence. As to patients with poor
response to an oral preventive treatment, in the case of
EM the EHF recommends suspending treatment when
mAb therapy is started, and in the case of CM recom-
mends maintaining treatment and consider suspension
later. The EHF also recommends suspending mAb the-
rapy at 6-12 months, both in EM and CM. Their use is
contraindicated in pregnancy, lactation, alcohol or drug
abuse, cardiovascular or cerebrovascular disease or se-
vere mental illness®.

The American Headache Society (AHS) recommends
anti-CGRP mAb therapy in EM patients unresponsive af-
ter six weeks of treatment or with poor tolerance to at
least two previous preventive treatments. With respect
to low-frequency EM (4-7 monthly headache days), it is
also required that the patient has moderate-severe disa-

The maximum duration
of treatment with mAB
is one year

bility as measured on the MIDAS (Migraine DisaBility As-
sessment) (>11) or HIT-6 (Headache Impact Test ques-
tionnaire) scales (>50). In relation to CM, the AHS
recommends their use in patients unresponsive or with
poor tolerance to at least two oral preventive treatments,
or to two or more botulinum A toxin infiltrations at three-
monthintervals. Concomitant use of oral preventive the-
rapies and mAbs is allowed®’.

The AHS recommends evaluating mAbs after three
monthly doses, or two doses in case the therapy is admi-
nistered at three-month intervals, and continue the
treatment if at least a 50% reduction in MMD is achieved
or if a significant improvement is obtained according to
validated impact and life quality scales®".

In our country, the Ministry of Health and the AEMPS, in
their respective therapeutic positioning reports, ack-
nowledge the usefulness of galcanezumab, erenumab
and fremanezumab in the prophylaxis of migraine in pa-
tients with at least four MMD'?, However, the authorities
restrict state funding and the use of mAbs to patients
with 8 or more MMD (high-frequency EM and CM) and
three or more failed previous treatments at effective do-
ses administered for at least three months, being one of
these treatments botulinum toxin infiltrations in the case
of CM358-60,

Given that the three drugs are considered therapeutic
equivalents in terms of efficacy and safety, the choice is
based on criteria of efficiency, convenience and profile of
adverse events.

In this context, the clinical guidelines for headache of the
Spanish Saociety of Neurology (SEN) recommends using
the same criteria as the Ministry of Health and recom-
mends mAbs as fourth-line treatment (level of evidence
IV, grade of recommendation GECSEN).

Situation in Navarre

In Navarre in November 2019, the Central Pharmacy
Commission approved the request for using mAbs (gal-
canezumab and erenumab) for the treatment of patients
with eight or more MMD (high-frequency EM and CM) and
three or more failed treatments administered at suffi-
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cient doses for at least three months, which must inclu-
de two cycles of botulinum toxin at high doses in the ca-
se of CM. One year later, in November 2020, the use of
fremanezumab was approved under the same condi-
tions.

The protocol for the use of monoclonal antibodies of Na-
varre Hospital Complex indicates:

+ To start with the most cost-effective mAb, considering
the profile of adverse events of each therapy and the
characteristics of the patient.

+ For example, if the patient has previous significant
vestibular symptoms, the use of galcanezumabiis ruled
out. If poor adherence is expected, consider galcane-
zumab administered on a quarterly basis (dosage not
recommended in women of childbearing age).

» Maintain the treatment for at least three months before
itis identified as ineffective.

+ Consider replacing it with another monoclonal antibody
(anti-receptor/anti-ligand) for three more months, in
case of poor tolerance or partial effectiveness.

« If the treatment is effective, maintain for a year and
then suspend. After a period of observation, if migraine
exacerbates, use the same mAb that proved to be
effective in that patient.

All treatments are prescribed by the Headache Unit and
are dispensed in the hospital pharmacy services.

Given the subjectivity in assessing the response to pro-
phylactic treatment, it is necessary that the patient re-
gisters the “headache log" (days with headache, type,
intensity, use of symptomatic medication and need for
emergency care for migraine), and the completion of
quality of life and disability questionnaires (HIT-6 and MI-
DAS) in each visit.

The long-term safety
and efficacy of mAb
and the management
of unresponsive
patientsis yet to be
established

In addition, coordination of the team of healthcare pro-
fessionals in the patient care and follow-upis crucial, as
well as a structured record of patient progress in their
medical history to facilitate the evaluation of response
and treatment tolerance.

Between December 2019 and March 2021, 277 patients
started an anti-CGRP mAb therapy in Navarre. As for the
patients treated in the Navarre Hospital Complex (88%
CM, 10% EM and 2% other off-label uses), 91 patients
have completed their 12-month treatment with the mAb
they started with. Of the 91 patients, the 12-month
treatment was effective in 61 (67%); 18 (20%) patients
have changed the mAb due to the partial effectiveness
and/or adverse effects of the first mAb; and early sus-
pension was necessary in 12 patients (13%) (nine for in-
effectiveness and/or intolerance, two drop-outs, and a
death).

With regard to safety, 74% of patients treated with gal-
canezumab and 88% of the patients treated with erenu-
mab did not develop any relevant adverse event, accor-
ding to their medical history. The most frequent adverse
events were vertigo, dizziness and constipation.

Table 8 summarizes recommendations about the mana-
gement of mAbs in migraine?®.
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Table 8. Recommendations for use of anti-CGRP monoclonal antibodies® in CM and EM.

Start

Failure of oral preventive
treatments

Failure of botulinum toxin A

Maintenance

Use of other oral preventive
treatments

Do not use in:

Objective evaluation

Patients meeting CM criteria: if at least three preventive treatments have failed, including a treatment with
botulinum toxin A.
Patients meeting high-frequency EM criteria: if at least three preventive oral treatments have failed.

Ineffectiveness: treatment administered for at least 3 months at adequate doses.
Lack of tolerability.

At least two-three cycles of quarterly treatment, at least one-two cycles at a dose of 195 U.

At least three months of treatment and assess response and tolerability:

‘If it is not effective: suspend.

‘If it is effective: maintain for at least 12 months. Suspend and reevaluate after withdrawal.

‘If response is partial: prolong the treatment three more months or consider changing* to another anti-CGRP
mADb. Reevaluate at three months.

“In case of poor tolerance: change to another anti-CGRP mAb and reevaluate at three months.

(*) For the moment, there is no quality scientific evidence to support that changing to a second mAb due to lack of response will be an
effective strategy.

Consider their combination if the patient at least shows a response, although incomplete, to previous
treatment. If the patient shows an excellent response, consider suspension of previous preventive treatments.

Pregnancy.

Breastfeeding.

Severe cardiovascular and cerebrovascular diseases.

Severe mentalillness.

Concomitant use with other biological agents does not seem to be inadvisable, although there is no
evidence.

A regular, objective (also subjective) evaluation of clinical outcomes is necessary. The use of headache logs,
scales such as HIT-6, MIDAS or quality of life questionnaires to objectively assess effectiveness is recom-
mended

HIT-6: Headache impact test-6. MIDAS: Migraine Disability Assessment Scale.



DRUG AND THERAPEUTICS BULLETIN OF NAVARRE WHAT'S LEFT AND NEW IN THE MANAGEMENT OF MIGRAINE?

Conclusions

Migraine is a disabling neurological disorder of mul-
tifactorial etiology that negatively affects the quality
of life of patients.

Differential diagnosis of EM vs CM is based on the
number of monthly headache days. MOH s a different
entity, being arisk factor for chronic migraine.

The approach to migraine involves changes in lifes-
tyle and triggers, with symptomatic and preventive
treatment as needed. These strategies are aimed at
relieving pain and reducing the frequencies of heada-
che attacks and prevent progression to chronic mi-
graine.

The symptomatic treatment of choice is based on
NSAIDs for mild-moderate attacks, and triptans for
moderate-severe attacks.

Preventive treatment is reserved for patients with
frequent and disabling migraine attacks and for pa-
tients who show overuse of symptomatic medication.

Oral drugs are the first-line preventive treatment,
being 3-blockers the first-line therapy, along with to-
piramate.

Botulinum toxin Ais used in patients with chronic mi-
graine who are unresponsive to oral preventive the-
rapies.

Anti-CGRP monoclonal antibodies emerge as a new
therapeutic alternative for patients with eight or mo-
re monthly migraine days who have been unrespon-
sive to three or more treatments administered for at
least three months, which must include botulinum
toxin A in CM patients. The efficacy of these antibo-
dies vs placebois modest. There are no comparative
studies vs standard therapies. These treatments
must be used with caution in patients with a previous
history of cardiovascular events.
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Figure 3. Algorithm of chronic migraine preventive treatment: headaches 15 or more days per month, of which eight or more
correspond to migraine.

Topiramate
Beta-blockers

In case of poor tolerance or lack of response

l

Amitriptyline
Flunarizine

In case of poor tolerance or lack of response

Botulinum toxin A

In the absence of response to 2 or more oral preventive treatments for at least 3 months
and to two or mare cycles of botulin toxin at high doses (195 U)

|

Monoclonal antibodies (mAb)
vs CGRP

!

Evaluation at 3 months

! !

Response (250% MMD Lack of response Partial response /
reduction) and adequate AEs with first mAb
tolerance

! I

Continue for up to 12 months Suspend Change to another mAb -

and suspend. Reintroduce
the same effective mAb
if worsening

AE: Adverse events.
(*) There is no evidence available supporting changing to another mAb.
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