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What’s new? 

▪ Lasmiditan, a serotonin 1F receptor agonist in dosages of 50 mg, 100 mg and 200 mg is more 
effective in the treatment of acute migraine attacks than placebo. No comparative trials with 
triptans are available as yet. 

▪ Lasmiditan has no vasoconstrictive properties and can be used with patients 
exhibiting contraindications to triptans. 

▪ Lasmiditan can cause adverse effects on the central nervous system including fatigue and 
dizziness. Patients are not permitted to drive a vehicle or operate machinery for up to eight 
hours after the administration of lasmiditan. 

▪ Rimegepant, a CGRP receptor antagonist, is more effective in the treatment of acute 
migraine attacks than placebo. No comparative trials with triptans are available as yet. 

▪ Rimegepant demonstrates good tolerability in the treatment of acute migraine attacks. 

▪ Monoclonal antibodies against CGRP or the CGRP receptor are effective in preventing episodic 
and chronic migraines. Very good tolerability is observed. 

▪ A randomised comparative study between a monoclonal antibody against the CGRP receptor 
(erenumab) and a traditional migraine prophylactic (topiramate) has been published. That study 
demonstrated that erenumab was more effective and better tolerated than topiramate. 

▪ Patients at increased risk of vascular disease should not yet be treated with the monoclonal 
antibodies against CGRP or the CGRP receptor or gepants due to pathophysiological 
considerations. 

▪ Rimegepant is effective in preventing episodic migraines. 

▪ Propranolol is effective in preventing chronic migraine to an extent comparable with 
topiramate. 

▪ Prophylactic medication with topiramate, onabotulinumtoxinA or a monoclonal antibody against 
CGRP or the CGRP receptor can also be initiated in the event of existing medication overuse. 

▪ External transcutaneous stimulation of the trigeminal nerve in the supraorbital region (Cefaly®) 
is effective in treating acute migraine attacks and preventing migraines. 

▪ Endurance sports are effective in preventing migraines. 
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The most important recommendations at a glance 

Treatment of migraine attacks 
 

Triptans and ergot alkaloids 

▪ The triptans (in alphabetical order) almotriptan, eletriptan, frovatriptan, naratriptan, 
rizatriptan, sumatriptan and zolmitriptan are the substances with the highest degree of 
effectiveness in treating acute migraine attacks. They should be used for severe headaches 
and for migraine attacks that do not respond to analgesics, combinations of analgesics with 
caffeine or to NSAIDs. 

▪ Triptans are superior to analgesics for the freedom-from-pain endpoint after two hours. There 
are no differences as regards the headache-relief endpoint after two hours. 

▪ Sumatriptan 3 mg or 6 mg administered subcutaneously is the most effective and fastest-acting 
treatment for acute attacks of migraine. 

▪ Eletriptan 40 mg and rizatriptan 10 mg are the fastest-acting oral triptans according to the 
results of meta-analyses. 

▪ Naratriptan and frovatriptan have the longest half-life and are therefore the longest-acting. 

▪ If a patient does not respond to one triptan, another triptan may be tried. 

▪ Combining triptans with naproxen is more effective than monotherapy. 

▪ Ergotamine is effective in the treatment of acute migraine. However, its effectiveness is 
poorly documented in prospective studies. 

▪ Ergot alkaloids must not be combined with triptans. 
 

Antiemetics and analgetic agents 

▪ Antiemetics taken during a migraine attack are effective in treating nausea and vomiting. 

▪ Analgesics such as acetylsalicylic acid and non-steroidal anti-inflammatory drugs (NSAIDs) 
and the combination of acetylsalicylic acid, paracetamol and caffeine are effective in 
treating migraine. Mild and moderate migraine attacks should be treated with these 
substances first. They also work for some patients with severe migraine attacks. 

▪ The efficacy of medications for treating acute migraine attacks, including triptans, is higher if 
they are taken early in the headache phase. 

▪ Opioid analgesics should not be taken in the treatment of acute attacks of migraine. 

▪ The threshold for the development of headache due to overuse of analgesics or migraine 
medications is ≥ 10 days/month for triptans and combination analgesics and ≥ 15 days/month 
for monoanalgesics. 
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Substances approved in Germany but not yet available in December 2022 

▪ Rimegepant can be used in patients for whom analgesics or triptans are not effective or are 
not tolerated. 

▪ Lasmiditan can be used if the use of triptans is contraindicated. 

▪ Lasmiditan can cause adverse effects on the central nervous system including fatigue and 
dizziness. Patients are not permitted to drive a vehicle or operate machinery for up to eight 
hours after the administration of lasmiditan. 

 
Emergency treatment 

▪ Patients who call a doctor to treat their migraine attacks or go to A&E have usually used oral 
medication before without success. As a result, studies available in connection with emergency 
treatment tend to focus on parenterally administered substances. 

▪ The following treatments can be applied: ASA i.v., triptans s.c., metoclopramide i.v. (as well 
as other dopamine antagonists), metamizole i.v. and, in the case of status migraenosus, 
steroids orally or i.v. 

 
Non-medication treatment of migraine attacks 

▪ There is evidence of an effect of acupuncture in the treatment of acute migraine 
attacks, but the quality of the available studies does not allow any clear 
recommendations. 

▪ External transcutaneous stimulation of the trigeminal nerve in the supraorbital region (Cefaly®) 
is effective in treating acute migraine attacks. 

▪ Vasoconstriction training (blood volume pulse biofeedback) is 
recommended as a psychological procedure for the treatment of an acute 
attack. 

▪ A distinction must be made between non-medicated acute treatment and psychological 
prevention. 

 
Preventive treatment of migraine 

▪ In the case of frequent migraine attacks or migraine attacks with pronounced symptoms or 
persistent aura, migraine prevention with medication should be offered in addition to 
prevention through information and behavioural adjustments. 

▪ The choice of a migraine prevention treatment should be based on attack frequency (episodic 
versus chronic), concomitant diseases and the individual needs of the patient. 

▪ The beta-blockers propranolol and metoprolol, the calcium antagonist flunarizine as well as 
the anticonvulsants valproic acid and topiramate and the antidepressant amitriptyline are 
effective in migraine prevention treatment. 

▪ Valproic acid must not be administered to women of childbearing age. The use of 
valproic acid for migraine prevention treatment is off-label. 
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Monoclonal antibodies against CGRP or the CGRP receptor 

▪ The monoclonal antibodies against CGRP (eptinezumab, fremanezumab and galcanezumab) 
or against the CGRP receptor (erenumab) are superior to treatment with placebo in the 
prevention of episodic migraine. 

▪ The at least 50% responder rate for the monoclonal antibodies ranges from 30% to 62% after 
3-6 months. The at least 50% responder rate for placebo ranges from 17% to 38%. 

▪ The efficacy of monoclonal antibodies can be evaluated within 4–12 weeks. In chronic 
migraine, a delayed response may occur, so that a response can still be observed after 5-6 
months. According to the approval, treatment success is to be reviewed after 3 months (for 
eptinezumab after six months). 

▪ A direct comparison of the monoclonal antibodies with each other is not possible due to the 
data currently available. 

▪ Erenumab is discontinued less frequently due to adverse reactions compared to 
topiramate. Erenumab is more effective and better tolerated than topiramate in a direct 
comparison. 

▪ Comparative studies with other migraine prevention treatments to date are not available. 

▪ The efficacy of the monoclonal antibodies has also been demonstrated for patients with 
headaches associated with overuse of analgesics or migraine medications (MOH). 

▪ All monoclonal antibodies are approved for migraine prevention treatment in adults 
experiencing at least four migraine days per month. 

▪ For episodic migraine, treatment success is defined as a reduction in average monthly migraine 
days of 50% or more compared to pre-treatment over a period of at least three months. In 
chronic migraine, a reduction in migraine days of 30% or more is considered a therapeutic 
success. Documentation using an analogue or digital headache calendar is recommended. 

▪ Alternative clinically acceptable criteria include significant improvements in validated, 
migraine-specific, patient-reported outcome measurements such as a 30% reduction in MIDAS 
score for those with baseline scores above 20 or a reduction in the score on the 6-item 
Headache Impact Test (HIT-6) of at least 5 points. 

▪ If there is no response to one monoclonal antibody, a switch to another monoclonal 
antibody may be considered. Here, the differences in the amounts reimbursed with regard 
to previous treatments must be taken into account. 

▪ Monoclonal antibodies against CGRP or the CGRP receptor should not be administered to 
pregnant women and during lactation. They should not be used in women who are not using 
contraception or not using adequate contraception. 

▪ Furthermore, monoclonal antibodies should be used with caution in patients with coronary 
heart disease, ischaemic insult, subarachnoid haemorrhage or peripheral arterial occlusive 
disease as well as inflammatory bowel disease, COPD, pulmonary hypertension, Raynaud's 
disease, wound healing disorders and after organ transplants until appropriate safety data 
are available. 
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 For children and adolescents, there is as yet insufficient information on tolerability and safety. 

 
Duration of the migraine prevention treatment 

▪ The duration of effective migraine prevention treatment depends on the severity of the 
migraine, comorbidities (e.g. MOH) and the substance administered. Flunarizine should not be 
taken for longer than six months, according to the product information. All other substance 
classes are usually administered for at least nine months. The indication for each prevention 
treatment must be reviewed throughout the treatment, at the latest after a treatment duration 
of 24 months. 

▪ With prophylactic drug treatments, a withdrawal trial may be attempted, the timing of which 
should depend on the frequency of headaches, impairment and comorbidities. 

 
Miscellaneous 

▪ Rimegepant administered orally is probably suitable for the prevention of episodic migraine. 

▪ For chronic migraine with or without analgesic or migraine medication overuse, topiramate, 
onabotulinumtoxinA and the monoclonal antibodies against CGRP or the CGRP receptor were 
effective, according to the results of placebo-controlled trials. 

▪ OnabotulinumtoxinA is only effective in the treatment of chronic migraine with and without 
overuse of analgesics and migraine medications. OnabotulinumtoxinA should be used in this 
indication by neurologists experienced in the diagnosis and treatment of chronic headaches. 

 
Interventional procedures 

▪ The use of occipital nerve block has shown moderate effects in short-term (<3 months) 
treatment of chronic migraine in a few trials. In view of the minor adverse effects, its use can be 
considered in individual cases, although it was unclear whether local anaesthetics, steroids or 
both were most effective. Acute effects on migraine attacks have not been sufficiently studied. 

▪ Invasive neurostimulation procedures such as bilateral stimulation of the greater occipital 
nerve may be considered in refractory patients with chronic migraine after evaluation in a 
headache centre on a case-by-case basis. 

▪ Implanting an electrode into the sphenopalatine ganglion is not recommended for migraine 
prevention. 

▪ Given their good tolerability, non-invasive stimulation procedures can be used in patients who 
refuse migraine prevention treatment with medication.
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At this point in time, only electrical stimulation of the supraorbital nerve is of practical 
importance in migraine treatment. 

▪ Surgical transection of the corrugator muscle and other pericranial muscles is not 
recommended. 

▪ Closure of a patent foramen ovale is not recommended. 

 
Psychotherapeutic methods and lifestyle changes for migraine prevention 

▪ Prevention treatment using medication should generally be accompanied by psychological 
procedures such as education, self-observation, self-management, cognitive behavioural 
treatment, social skills training, relaxation procedures, mindfulness, biofeedback and others. 

▪ In patients with pronounced migraine-related impairment and/or psychological 
comorbidity, psychological pain treatment methods should always be used. 

▪ Relaxation methods, cognitive behavioural treatment methods and biofeedback can also be 
used instead of medication prevention treatment. 

▪ In a multimodal approach, both medication and psychological prevention treatment 
can be combined. 

▪ Psychological methods were equally effective compared to conventional medication-based 
prevention treatment (this does not apply to monoclonal antibodies) and can be used 
instead. 

▪ Endurance sports are effective in preventing migraines. 

 
Nutrition and diets 

▪ Most dietary supplements and probiotics are not effective in preventing migraine. 

▪ Low-sugar, low-fat or ketogenic diets may be effective. 

 
Apps and internet-based offers 

▪ Smartphone applications and telemedicine services can support the diagnosis and treatment of 
migraine. 

▪ They can document the course of migraine and headache and thus support the monitoring of 
progress and success. 

▪ Information tools can provide knowledge and behavioural treatment options. 

▪ Internet-based services and apps can be helpful when time or location constraints (e.g. 
pandemic, rural areas, long waiting times) make face-to-face care difficult. 

▪ Results from randomised controlled trials on clinical efficacy or improvement of the 
quality of care are currently not available. 
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1 Overview and introduction 

 

1.1 Introduction 

Migraine is a common condition with a point prevalence of 20% in women and 8% in men. As a 
result, guidelines for the treatment of migraine attacks as well as the medicinal and behavioural 
prevention treatment of migraine are of great practical importance. The aim of this guideline is to 
optimise the treatment of acute migraine attacks and the prevention treatment of migraine with and 
without medication. The guideline is evidence-based, takes into account the clinical experience of 
the guideline authors and is a further development of the following guidelines and 
recommendations: 

▪ Guidelines of the European Headache Federation 2022 (1) 

▪ DGN and DMKG guidelines on migraine treatment 2018 (2) 

▪ DMKG guidelines: Relaxation therapy and behavioural intervention for treating migraines 
2017 (3) 

▪ American Headache Society Consensus Statement: Update on integrating new migraine 
treatments into clinical practice 2021 (4) 

▪ Scottish Intercollegiate Guideline 2018 (5) 

 
1.2 Definitions 

Migraine is characterised by attacks of severe, often unilateral, pulsating, throbbing headaches that 
increase in intensity with physical activity (6). Holocranial headaches occur in one third of patients. 
The individual attacks are accompanied by loss of appetite (almost always), nausea (80%), vomiting 
(40-50%), photophobia (60%), sensitivity to noise (50%) and hypersensitivity to certain smells (10%). 
Signs of parasympathetic activation were found in up to 82% of patients, most commonly mild eye 
tearing (7). If the headache is unilateral, it may change sides during an attack or from one attack to 
the next. The intensity of the attacks can vary greatly from one attack to the next. The duration of 
attacks, according to the definition of the International Headache Society, is between 4 and 72 
hours if untreated. In children, the attacks are shorter and may be accompanied only by severe 
nausea, vomiting and dizziness, even without a headache (8, 9). The localisation of the headache is 
more often bilateral. 
Accompanying symptoms such as photophobia and phonophobia can occasionally only be inferred 
from behaviour in children. 

 
1.3 Epidemiology 

Migraine is one of the most frequent forms of headache. The 1-year prevalence of migraine lies 
between 10% and 15% (10-12). Before puberty, the 1-year prevalence of migraine is 3-7% (13, 14). 
Boys and girls are affected about equally often. 
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The highest prevalence is between the ages of 20 and 50. In this phase of life, women are affected up 
to three times more often than men. The difference in prevalence between the two sexes was 
greatest at around 30 years. 

 
1.4 Diagnosis 

The diagnosis is based on medical history and an unremarkable neurological examination result. 
Additional diagnosis and especially imaging are necessary for headaches with an unusual clinical 
presentation (e.g. to exclude subarachnoid haemorrhage). 
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2 Acute treatment using medication 
Figure 1: Treatment of acute migraine attacks using medication 

p. o. = per os, Supp. = suppository, i. v. = intravenous, NSAIDs = non-steroidal anti-inflammatory drug, ASA = 
acetylsalicylic acid, CI = contraindications, s. c. = subcutaneous 

 

Treatment of migraine attacks using medication 
 
 

Treatment in the event 
of nausea and/or 

vomiting 

 
Analgesics p.o. 

Metoclopramide 10 mg 
p.o./supp. 

 
 

or 
 
 

Domperidone  
10 mg p.o. 

 

Treatment with analgesics/NSAIDs 
-  Acetylsalicylic acid 1000 mg or acetylsalicylic 

acid 900 mg + MCP 10 mg 
- Ibuprofen 200 mg/400 mg/600 mg 
- Diclofenac/potassium 50 mg/100 mg 
- Naproxen 500 mg 
- Phenazon 500–1000 mg 

2 ASA 250 mg/265 mg tablets + 
paracetamol 200 mg/265 mg + caffeine 50 
mg/65 mg 

if NSAIDs are 
contraindicated 

 

paracetamol 1000 mg 
 

or 
 

Metamizol 1000 mg 
 

or 
 

phenazon 500-1000 mg 

 

 
(Moderately) severe migraine attacks and (known)  

lack of response to analgesics 
  

 

Triptan treatment 

fast-acting: 

- Sumatriptan 3 mg/6 mg s.c. 

- Eletriptan 20 mg/40 mg/80 mg 

p.o. 

- Rizatriptan 5 mg/10 mg p.o. 

- Zolmitriptan 5 mg nasal 

route, moderately fast-acting and 

longer-lasting effect: 

- Sumatriptan 50 mg/100 mg p.o. 

- Zolmitriptan 2.5 mg/5 mg p.o. 

- Almotriptan 12.5 mg p.o. slow-

acting and long-lasting effect: 

- Naratriptan 2.5 mg p.o. 

Frovatriptan 2.5 mg p.o. 

 

If monotherapy using 

triptan is insufficient 

triptan + NSAIDs 

   

  

for recurrent  

headaches  

repeat dose  

of a triptan  

after 2h at the earliest  

or  

initial combination 

treatment of triptan + 

long-acting NSAIDs 

 

If triptan is contraindicated or if  
analgesics/ NSAIDs / triptans are ineffective  

Rimegepant 75 mg p.o.* or  
Lasmiditan 50 mg/100 mg/200 mg p.o.*  

* Medications approved, but not yet available in Germany in autumn 2022 
 

Emergency acute medication for migraine attacks 

 

Metoclopramide 10 mg 
p.o./supp. 

 
Lysine acetylsalicylate 

1000 mg i.v. 
 

Sumatriptan 6 mg s.c. 
or, where appropriate, 

3 mg s.c. 
 

Prednison for status 
migrainosus 
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2.1 5-HT1B/1D agonists (triptans) 
 

Recommendations 

▪ The triptans almotriptan, eletriptan, frovatriptan, naratriptan, rizatriptan, sumatriptan 
and zolmitriptan are the substances with the highest degree of effectiveness for the acute 
treatment of the headache phase in migraine attacks with or without aura. They should 
be used for severe headaches that do not respond to analgesics, combination analgesics 
or non-steroidal anti-inflammatory drugs (NSAIDs). Triptans are superior to analgesics for 
the freedom-from-pain endpoint after two hours. There are no differences as regards the 
headache-relief endpoint after two hours. 

▪ Sumatriptan 3 mg or 6 mg administered subcutaneously is the most effective and 
fastest-acting treatment for acute attacks of migraine. 

▪ Eletriptan 40 mg and rizatriptan 10 mg are the fastest-acting oral triptans according to 
the results of meta-analyses. 

▪ Almotriptan 12.5 mg and eletriptan 40 mg have the best side-effect profiles. 

▪ Naratriptan and frovatriptan have the longest half-life and are the longest-acting. 

▪ If a patient does not respond to one triptan, another triptan may be tried. 

▪ Combining triptans with naproxen is more effective than monotherapy. However, the 
additional treatment effects were not considerable. Side effect rates were higher 
with combined treatment than with monotherapy. 

▪ Triptans are superior to ergot alkaloids in terms of efficacy. 

▪ The efficacy of medications for treating acute migraine attacks, including triptans, is 
higher if they are taken early in the headache phase. 

▪ The threshold for the development of headache due to overuse of analgesics or 
migraine medications is ≥ 10 days of use per month for triptans and combination 
analgesics and ≥ 15 days of use per month for monoanalgesics. 

 
 
 

The serotonin 5-HT1B/1D receptor agonists (triptans) almotriptan, eletriptan, frovatriptan, naratriptan, 
rizatriptan, sumatriptan and zolmitriptan are the first-choice treatment for the acute treatment of 
the headache phase in moderate and severe migraine attacks with or without aura that do not 
respond or do not respond sufficiently to treatment with analgesics, combined medication or non-
steroidal anti-inflammatory drugs. For recurrent headaches after initial efficacy of a triptan, a second 
dose of a triptan may be given after two hours at the earliest. 
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Triptans are specific migraine medications. However, the efficacy of triptans is not diagnostic, as 
triptans can also be ineffective for migraine and effective for secondary headaches such as 
subarachnoid haemorrhage (15). 

The efficacy of triptans has been proven in numerous large placebo-controlled trials. The data on 
the efficacy of oral triptans collected in clinical trials have been summarised in large meta-analyses, 
so these studies are not reviewed in detail here (16-22). Cochrane analyses are available for the 
various non-oral forms of sumatriptan administration, which also show efficacy (23-26). 
Zolmitriptan as a nasal spray has been shown to be effective in placebo-controlled trials (27-29); 
the efficacy of nasal and oral zolmitriptan has also been shown in a Cochrane analysis (30). 

In long-lasting migraine attacks, migraine headache may recur after the successful pharmacological 
effect of a migraine medication has ended (headache recurrence). Recurrent headache is defined as 
a worsening of headache intensity from no headache or mild headache to moderate or severe 
headache in a period of 2-24 hours after the first effective medication (31). By definition, the 
likelihood of recurrent headache increases with the efficacy of the medication. Recurrent headache 
is more common with the triptans than with ergotamine tartrate or acetylsalicylic acid (ASA). For 
example, 15-40% of patients experience a recurrence of headache after oral administration of 
triptans, in which case a second dose of the substance is effective again (32). 

Triptans with a longer half-life such as frovatriptan and naratriptan tend to have slightly lower 
recurrence rates than those with a short half-life (33). However, their efficacy is somewhat lower. If 
the initial administration of a triptan is not effective in an attack within 2 hours, a second dose 
should not be taken during this attack because the efficacy for this has not been sufficiently proven 
in clinical trials. The exception is if the first dose has been regurgitated. In these cases, an analgesic 
should be used as a substitute medication. Studies show that patients who do not respond to 
treatment during one attack can still be successfully treated during another attack. 

Table 1 gives an overview of the available triptans. Almotriptan 12.5 mg, naratriptan 2.5 mg and 
sumatriptan 50 mg are also available over the counter. 
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Table 1: Treatment of acute migraine attacks with triptans 

Triptans 

Active substance Dose and application 
route 

Adverse effects  

(selection) 

Contraindications 
(selection) 

Sumatriptan 50 or 100 mg p. o.  
 
 

Tightness in the chest and 
throat, paraesthesia of the 
extremities, feeling of 
coldness 

 
in the case of sumatriptan 
s. c. additionally: Local 
reaction at the injection 
site 

 
Adverse effects with 
naratriptan, almotriptan 
and frovatriptan 
(somewhat) lower 
compared to sumatriptan 

 

 
Inadequately treated 
hypertension, coronary artery 
disease, angina, history of 
myocardial infarction, Raynaud's 
disease, PAOD, TIA or stroke, 
pregnancy, lactation, severe 
hepatic or renal insufficiency, 
multiple vascular risk factors, 
concomitant treatment with 
ergotamine, within two weeks of 
stopping an MAO inhibitor. 

 10 or 20 mg nasal route 

 6 mg, 3 mg s. c. 

Zolmitriptan 2.5 or 5 mg 

 Tablet or orodispersible 
tablet p. o. 

 5 mg nasal route 

Naratriptan* 2.5 mg p. o. 

Rizatriptan 5 or 10 mg 

(Orodispersible) tablet p. 

o. 
5 mg in the event of co-
medication with 
propranolol or where 
liver or kidney function 
is impaired. 

Almotriptan* 12.5 mg p. o. 

Eletriptan 20 or 40 mg p. o. 

Frovatriptan 2.5 mg p. o. 

*also available as OTC 
 

 

2.1.1 Comparison of triptans with each other and with other substances for 
the treatment of acute migraine attacks 

 

 
The shortest time to onset of action was for subcutaneous administration of 6 mg sumatriptan (10 
minutes) (34). Oral sumatriptan, almotriptan and zolmitriptan take effect after 45-60 minutes (18). 
Rizatriptan and eletriptan taken orally were fastest-acting (after 30 minutes) (35). If an initial dose of 
eletriptan 40 mg is not effective, 80 mg (2 times 40 mg) can also be given (80 mg tablets are available 
in Switzerland). A second 80 mg dose may be not given for recurrent headache within 24 hours. 

Recommendations 

▪ There were only minor differences in efficacy between the individual orally 
administered triptans. However, the efficacy can vary considerably from one 
individual to another. 

▪ Triptans are more effective than analgesics or NSAIDs for the "pain-free after 2 hours" 
endpoint in most randomised trials. In meta-analyses, however, only minor differences 
in efficacy were observed. 

▪ Triptans are superior to ergot alkaloids in terms of efficacy. 
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 Naratriptan and frovatriptan take up to 4 hours to take effect (36). Zolmitriptan 5 mg as a nasal 
spray has a more rapid onset of action than oral zolmitriptan 2.5 mg (27). 

The reduction in headache after two hours, the most important parameter in clinical trials for the 
efficacy of migraine medication, is highest with subcutaneous application of 6 mg sumatriptan (70-
80%) (37). Sumatriptan nasal spray is as effective as sumatriptan tablets (38, 39). Sumatriptan 50 mg 
and 100 mg are comparably effective. Naratriptan and frovatriptan (2.5 mg each) are less effective 
than sumatriptan, rizatriptan and zolmitriptan for improving headache after two hours (17, 40), but 
also show fewer adverse effects and a slightly lower rate of recurrent headache. The onset of action 
of naratriptan and frovatriptan is likely to be delayed compared with the other triptans, although 
some trials have shown no difference between frovatriptan and other triptans (41). After 4 hours, 
the efficacy is comparable to that of sumatriptan. Zolmitriptan 2.5 and 5 mg and almotriptan 12.5 
mg are moderately effective. Rizatriptan 10 mg is slightly more effective than 100 mg sumatriptan 
(42–44) and almotriptan 12.5 mg (45). In dosages of 40 mg and 80 mg (2 x 40 mg), eletriptan is the 
most effective oral triptan (46). In a meta-analysis, eletriptan 40 mg and rizatriptan 10 mg showed 
the highest rate of freedom from pain after two hours; eletriptan additionally showed the highest 
rate of freedom from pain over 24 hours (16) (Table 2). 

 
Table 2: Selected results of a meta-analysis on the efficacy of triptans (22) and analgesics for the treatment 

of migraine attack 

 RR for pain-free after two hours Number of patients 

Sumatriptan 100 mg 3.85 6571 

Sumatriptan 6 mg s. c. 3.85 2522 

Rizatriptan 10 mg 2.43 3328 

Naratriptan 2.5 mg 2.52 – 

Zolmitriptan 2.5 mg 2.06 4904 

Almotriptan 12.5 mg 1.68 1429 

Acetylsalicylic acid 2.08 2027 

Ibuprofen 400 mg 1.91 1815 

Paracetamol 1.89 729 

ASA plus paracetamol plus 
caffeine*(47) 

2.2 3306 

Eletriptan 40 mg* (17) OR 3.35 3143 

RR = relative risk compared to placebo, OR = odds ratio; *not mentioned in the meta analysis 

 
The incidence of recurrent headaches is between 15% and 40% for the different triptans. In 
menstrual migraine, frovatriptan showed a lower rate of recurrent headaches after two hours than 
rizatriptan and almotriptan with the same efficacy (48, 49). If a triptan is not effective for three 
consecutive attacks, another triptan may still be effective (46, 50-52). 
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In comparative trials, the higher dose of a triptan is more effective than an analgesic or an NSAID for 
the freedom-from-pain endpoint after two hours. Triptans are effective in about 60% of non-
responders to NSAIDs (53). Sumatriptan 6 mg s.c. was slightly more effective than 1000 mg ASA i.v., 
but had more adverse effects (54). Sumatriptan 3 mg s.c.is better tolerated than 6 mg s.c.and is also 
characterised by a rapid onset of action (55, 56). 

Among the drugs containing ergotamine, ergotamine tartrate was less effective than sumatriptan 
(57), rizatriptan (58), eletriptan (59) and almotriptan (60) in comparative trials. 

 
2.1.2 Combinations 

 

 
Combination treatment for the combination of sumatriptan and naproxen (61, 62) was best studied, 
the efficacy of which has also been confirmed in a Cochrane analysis (63). 
Compared with placebo, the number needed to treat (NNT) was 4.9 when the initial headache was 
moderate or severe. Alternatively, the NSAID can also be given with a time delay, but no placebo-
controlled trials are available on this. The combination of naproxen and sumatriptan is also effective 
in patients with "probable" migraine according to IHS criteria (64). In contrast, the combination of 
rizatriptan and paracetamol was not significantly more effective than rizatriptan alone (65). 
Frovatriptan and dexketoprofen in combination are more effective than frovatriptan alone (66). The 
administration of metoclopramide not only improves the accompanying vegetative symptoms, but 
also leads to better absorption and efficacy of sumatriptan (67). 

Recommendations 

▪ The initial combination of a triptan with a long-acting NSAID (e.g. naproxen) works 
better than the individual components and can partly prevent the recurrence of 
migraine attack. 

▪ If one triptan is not effective enough, it can be combined with a fast-acting NSAID. 

▪ In patients with long migraine attacks and recurrent headaches when treated with a 
triptan, a long-acting NSAID can be given with a time lag. 
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2.1.3 Time the triptans are administered 
 

 
Triptans can work at any time during the attack, which means they do not necessarily have to be 
taken immediately at the beginning of the pain phase. However, triptans work better the earlier they 
are taken in a migraine attack (68-73). To prevent the development of a headache from medication 
overuse, early use should only be recommended if attacks are not too frequent (<5 headache days 
per month) and if the patient can clearly identify their headache as a migraine attack. If triptans are 
taken during the aura phase, while there is still no headache, they are not effective (74, 75). 

 
2.1.4 The safety of triptans 

 

 
Life-threatening adverse effects (myocardial infarction, severe cardiac arrhythmia, stroke) are 
extremely rare and have been reported with sumatriptan application with a frequency of 1:1,000,000 
(76). Almost all patients affected either had clear contraindications (e.g. pre-existing coronary artery 
disease) or the diagnosis of migraine was incorrect (77). Since the mechanism of action of the 
different triptans is approximately the same, a similar incidence of life-threatening adverse effects 
can be expected with all triptans. In terms of adverse event reports, oral forms of administration 
have a lower risk than subcutaneous administration (78). For safety reasons, patients suffering from 
migraine with aura should apply a triptan only after the aura has subsided and the headache has 
started. In addition, triptans are probably not effective when used during aura (74, 75). Population-
based trials showed no increased risk of vascular events with the use of triptans compared with 
analgesics (79, 80). This was also found in a retrospective analysis of patients with migraine with 
brainstem aura and hemiplegic migraine (81). 

Recommendations 

▪ Triptans work better if they are taken early in the headache phase of the migraine 
attack. 

▪ If triptans are taken during the aura phase, while there is still no headache, they are 
not effective. 

Recommendation 

▪ Triptans should not be used in patients with serious cardiovascular disease such as 
angina, coronary artery disease, after myocardial infarction, transient ischaemic attack 
(TIA), stroke or advanced peripheral arterial disease (PAOD). 
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In Germany, orally administered almotriptan, naratriptan and sumatriptan 50 mg are available OTC 
and thus without a prescription. There are very few reports of serious adverse effects for these 
substances. 

Theoretically, all antidepressants that inhibit the reuptake of serotonin can trigger serotonergic 
syndrome in combination with a triptan. Rizatriptan and sumatriptan are metabolised 
predominantly via the MAO-A system and can thus lead to elevated effect levels and increased 
adverse effects in combination with MAO inhibitors and other serotonergic antidepressants. 
Almotriptan and zolmitriptan are metabolised via other cytochrome-linked systems in addition to a 
strong MAO component, so that fewer complications are to be expected here with polypharmacy. 
Eletriptan, naratriptan and frovatriptan, on the other hand, are not metabolised to any significant 
extent via the MAO system, so that they should be preferred for serotonergic concomitant 
medication. In principle, the choice of a single triptan should also be based on concomitant 
medication and metabolisation. 
Serotonergic syndromes, however, have only been described in very few individual cases (82-84). 
Triptans and ergot alkaloids must not be combined. 

 
2.2 Ergot alkaloids 

 

 
Ergotamine has been used in clinical practice for more than 70 years for the acute treatment of 
migraine. A European expert group had reviewed the preclinical and clinical data on ergotamine in 
the treatment of migraine (85). Based on the analysis of 18 randomised trials of acute migraine 
attack treatment, ergotamine is found to be superior to placebo and comparably effective to most 
analgesics. Ergotamine is considered for patients with long-lasting headaches. For most migraine 
sufferers who require specific migraine treatment, a triptan is the better choice, both in terms of 
efficacy and adverse effects. 

 

Recommendations 

▪ Ergotamine is effective in the treatment of acute migraine. However, its 
effectiveness is poorly documented in controlled trials. 

▪ The adverse effects of ergotamine are greater compared to triptans and other acute 
therapy drugs. Ergot alkaloids should therefore no longer be used as a 1st-line treatment. 

▪ 

▪ 

Ergot alkaloids must not be combined with triptans. 

In view of the poorer efficacy and the increased adverse effects, ergotamines 
should only be used as an exception for the treatment of acute migraine attacks. 

▪ Patients who benefit from the longer-lasting action of ergotamine compared to 

that of triptans can continue to take ergotamine. 
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2.3 Antiemetics 

Table 3: Antiemetics in the treatment of acute migraine attacks 

Antiemetics 

Active substance Dose and application route Adverse effects 
(selection) 

Contraindications 
(selection) 

Metoclopramide 10 mg p. o. 

10 mg 

rectally 

10 mg i. m. or i. v. maximum 

daily dose 30 mg 

Early dyskinetic 
syndrome, 
restlessness 

Children and adolescents under 
18 years, hyperkineses, epilepsy, 
pregnancy, prolactinoma 

Domperidone 10 mg p. o. 

maximum daily dose: 30 mg 

Less frequent than 
with etoclopramide 

Children under 12 years and under 
35 kg, otherwise see 
metoclopramide, but side-effects 
less pronounced and less frequent. 
QTc interval prolongation, 
medication that prolongs the QTc 
interval 

 
 

 
Nausea and vomiting are among the characteristic accompanying symptoms of migraine. 
Pharmacokinetic trials suggested that during migraine attacks the absorption of analgesics such as 
paracetamol (86) or acetylsalicylic acid (87) may be delayed. The cause is thought to be disturbed 
gastric peristalsis in the migraine attack (88). This led to the rationale for combining analgesics or 
triptans with prokinetic antiemetics: an increase in effect via accelerated and possibly also improved 
absorption. In fact, this hypothesis has only been investigated in a few, predominantly small trials 
with sobering results. In a Cochrane review, the combination of acetylsalicylic acid and 
metoclopramide was shown to have a better effect on the migraine accompanying symptoms of 
nausea and vomiting (89). When administered i.v., metoclopramide also appears to have an 
independent analgesic effect on migraine; domperidone taken in the prodromal phase of migraine 
reduced the occurrence of a subsequent headache phase of migraine in two studies (90, 91). A single 
dose of domperidone is 10 mg. The maximum daily dose is 30 mg. 

 

Recommendations 

▪ Antiemetics such as metoclopramide or domperidone are effective in treating 
nausea and vomiting during a migraine attack. 

▪ Metoclopramide has little independent effect on the headache of a migraine attack. 

▪ Prokinetic and antiemetic drugs should not generally be combined with analgesics or 
triptans, but should be used for the targeted treatment of severe nausea or vomiting 
(89). 
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In a randomised, open-label trial, a combination of 900 mg acetylsalicylic acid with metoclopramide 
10 mg orally (n = 7) was more effective than acetylsalicylic acid alone (n = 8) (92). 50 mg of 
sumatriptan plus metoclopramide 10 mg orally was more effective than sumatriptan 50 mg alone in 
a double-blind cross-over study (n = 16) (67). In a larger study (n = 118, cross-over design), a soluble 
fixed combination of 650 mg acetylsalicylic acid and metoclopramide 10 mg was superior to placebo 
but not to acetylsalicylic acid as monotherapy in reducing pain (93). A similar result was found for 
domperidone. In a placebo-controlled study in a cross-over design (n = 46), the combination of 
paracetamol with domperidone was not superior to paracetamol as monotherapy in terms of pain 
reduction (94). Accordingly, a Cochrane review from 2010 concluded that, although the combination 
with 10 mg metoclopramide orally substantially improves the effect of acetylsalicylic acid on the 
migraine accompanying symptoms of nausea and vomiting, the additional administration of 
metoclopramide has no additional effect on pain (95). 

Numerous case series or comparative trials with other substances without placebo control have been 
conducted on the efficacy of metoclopramide 10-20 mg i.v. in the acute treatment of migraine, and 
the results are consistently positive (96-100). Placebo-controlled trials, however, came to 
contradictory results (101). In one study (n = 50), metoclopramide 10 mg i.v. was superior to placebo 
(102), and in another study (n = 40), to both placebo and ibuprofen 600 mg orally (103). In contrast, 
metoclopramide 10 mg i.v. was not superior to prochlorperazine and placebo in a comparative study 
(n = 70) (104), nor was it superior to magnesium sulphate and placebo in a comparative study (n = 
113) (105). Metoclopramide 10 mg i.m. was also no more effective than placebo in a comparison 
with prochlorperazine and placebo (n = 86) (106). In a comparative study, metoclopramide in a dose 
up to 4 x 10 mg i.v. was effective to a comparable extent to 6 mg sumatriptan s.c. in the first two 
hours (97). Nevertheless, a meta-analysis from 2004 concluded overall that metoclopramide i.v. was 
a therapeutic option for acute migraine attacks in the emergency situation (107). Metoclopramide is 
approved in Germany for the symptomatic treatment of nausea and vomiting caused by acute 
migraine. It can be used with oral analgesics to promote absorption in acute migraine. 

A controlled trial (n = 330) compared valproate 1000 mg with metoclopramide 10 mg and ketorolac 
30 mg, both administered intravenously, in the emergency treatment of acute migraine attack (108). 
Metoclopramide showed significant superiority over both comparators for several endpoints. 
Valproate was less effective than metoclopramide or ketorolac in emergency treatment. 

Intravenous rehydration after severe vomiting by administration of fluids is often performed in 
emergency situations. In a post-hoc analysis, the short-term effect (1 hour) and the long-term effect 
(24 hours) were compared between patients with (n = 112) and without rehydration (n = 458) given 
metoclopramide. The additional rehydration did not improve pain parameters in patients with acute 
migraine attack treated with metoclopramide (109). However, rehydration may be necessary in the 
event of significant fluid loss due to repeated vomiting. 
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In a small double-blind, placebo-controlled study in a cross-over design (n = 19), it was shown that 
taking domperidone 30 mg orally in the prodromal phase of the migraine attack significantly 
reduced the occurrence of migraine headaches compared to placebo (90). The same author was able 
to reproduce this effect in a later double-blind cross-over study without placebo control (n = 19) for 
domperidone at doses of 20, 30 or 40 mg orally (91). It should be noted that domperidone is only 
licensed for single doses of 10 mg and the maximum daily dose must not exceed 30 mg. 

Only small trials are available for the antiemetic dimenhydrinate. It is preferred for nausea 
associated with dizziness and balance disorders or when a mild sedative effect is desired (110-114). 
Dimenhydrinate is a salt of diphenhydramine and 8-chlorotheophylline. It has not been shown to be 
significantly effective in treating nausea when taken additionally during an acute migraine attack in a 
controlled study (115). 

 
2.4 Analgetic agents 

 

Recommendations 

▪ Analgesics such as acetylsalicylic acid and non-steroidal anti-inflammatory 
drugs (NSAIDs) and the combination of analgesics and caffeine are effective in 
treating acute migraine. 

▪ 

▪ 

The best evidence is available for the effect of acetylsalicylic acid and 
ibuprofen. 
Mild and moderate migraine attacks should be treated with these substances first. 
They also work for some patients with severe migraine attacks. 

▪ The efficacy of medications for treating acute migraine attacks, including triptans, is 
higher if they are taken early in the headache phase. 

▪ Opioid analgesics should not be taken in the treatment of acute attacks of 
migraine. 

▪ The threshold for the development of headache due to overuse of analgesics or 
migraine medications is ≥ 10 days of use per month for triptans and combination 
analgesics and ≥ 15 days of use per month for monoanalgesics. 
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About 80% of all patients treat headaches with (mainly over-the-counter) analgesics (116). Table 4 
gives an overview of the currently recommended analgesics, NSAIDs and coxibs for the treatment of 
acute migraine attack. 

 
Table 4: Analgesics/NSAIDs/COX-2 inhibitors with proven efficacy for the treatment of acute migraine 

attacks In descending order of evidence 

Active substance or combination of substances Comment 

Acetylsalicylic acid (ASA) (p. o.) 

Single dose: 900–1000 mg 

ASA with and without metoclopramide 

Acetylsalicylic acid (ASA) (i. v.) 

Single dose: 1000 mg 

i. v. emergency medication with and without metoclopramide 

Ibuprofen (p. o.) 

Single dose: 200 mg, 400 mg and 600 mg 

200 mg less effective than 400 mg; flat dose-response curve 

between 400 and 600 mg ibuprofen. 

Phenazone 

Single dose: 1000 mg 

Can be used in patients with contraindications to NSAIDs 

Diclofenac/potassium (p. o.) 

Single dose: 50 mg and 100 mg 

very flat dose-response curve between 50 and 100 mg 
diclofenac/potassium 

Acetylsalicylic acid (250 or 265 mg) + 
Paracetamol (200 or 265 mg) + caffeine (50 or 
65 mg) 

Single dose: Two tablets of the fixed 

combination 

In trials, the combination was more effective than the 
individual substances. Threshold for development of 
medication overuse headache at ≥ 10 days of use/month 
(monoanalgesics ≥ 15 days of use/month). 

Diclofenac sodium (p.o.) 

Single dose: 50 mg, 100 mg 

Conflicting results on efficacy for 100 mg 
diclofenac/sodium 

Metamizole (p. o.) 

Single dose: 1000 mg 

For the treatment of severe pain when other analgesic 
measures are not suitable 

Metamizole (i. v.) 

Single dose: 1000 mg 

i. v. emergency medication with and without metoclopramide 

Paracetamol (p. o.) 

Single dose: 1000 mg 

No robust evidence of efficacy for 500 mg paracetamol 

Naproxen (p. o.) 

Single dose: 500 or 825 mg 

Comparison with placebo only in three smaller, older RCTs 

Soluble celecoxib (p. o.) 

Single dose: 120 mg 

Two RCTs 

RCT = Randomised Controlled Trial 

 
 

Analgesics are available in different formulations. The resulting pharmacokinetic profiles may 
influence therapeutic efficacy. Effervescent tablets, with an active substance already dissolved 
outside the stomach, lead to faster absorption, faster pain reduction and functional action. Since 
there is no high concentration of active substance in the gastric mucosa, there is also better 
tolerability. Appropriate formulations should therefore be preferred (117). 
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A Cochrane review investigated the efficacy of acetylsalicylic acid alone or in combination with an 
antiemetic in the acute treatment of migraine (118). For the single dose of 500 mg ASA, no study is 
available for efficacy in the treatment of migraine. In 13 trials (n = 4222), ASA 900 mg or ASA 1000 
mg alone or in combination with metoclopramide 10 mg were compared with placebo or active 
comparators, especially sumatriptan 50 mg or 100 mg. The NNT for freedom from pain after two 
hours was 6.6 for acetylsalicylic acid 1000 mg as monotherapy and 6.2 in combination with 
metoclopramide. Sumatriptan 50 mg did not show a significantly better effect. Sumatriptan 100 mg 
was significantly superior to the combination of acetylsalicylic acid with metoclopramide for 
freedom-from-pain after two hours. Acetylsalicylic acid was confirmed to be effective in migraine 
acute treatment, similar to sumatriptan 50 mg or 100 mg. The efficacy of the i.v. formulation of 1000 
mg lysine acetylsalicylate (54) or of 900 mg in combination with 10 mg metoclopramide (119) for the 
treatment of severe migraine attacks has been demonstrated in placebo-controlled randomised 
trials. 

Ibuprofen was also evaluated in a Cochrane review for efficacy in acute migraine attack alone or in 

combination with antiemetics (120). Nine trials (n = 4373 attacks) compared ibuprofen with placebo 
or other active substances. The NNT for 2-hour significant headache improvement for ibuprofen 400 
mg vs. placebo was 7.2. Ibuprofen leads to pain relief in about half of the patients, but only in a 
minority to complete freedom from pain and accompanying symptoms. Soluble forms lead to faster 
pain relief. In a large RCT, there was no significant difference between doses of 200 mg, 400 mg and 
600 mg ibuprofen in the primary endpoint of pain reduction two hours after taking the study 
medication (121). Only older trials are available for the doses of 800 mg and 1200 mg ibuprofen (122, 
123), which do not meet the current requirements for an RCT. No headache or migraine trials are 
available for ibuprofen lysinate, an active ingredient also frequently used in self-medication. 

A Cochrane systematic review compared the use of paracetamol and ibuprofen in specific pain 
situations, including migraine and tension-type headache. Ibuprofen was consistently superior to 
paracetamol in mean comparisons (124). Since neither drug is effective for every patient, both are 
needed. The frequent practice of using paracetamol as the first analgesic is not supported by the 
data; the efficacy of paracetamol is not sufficiently proven (124). A Cochrane review investigated the 
efficacy of acetylsalicylic acid alone or in combination with an antiemetic in the acute treatment of 
migraine (125). 11 trials (n = 2942) compared paracetamol 1000 mg alone or in combination with an 
antiemetic, with placebo or an active comparator. The NNT for freedom from pain after two hours 
was 12. The NNT of paracetamol was higher than that for other analgesics. It should therefore only 
be considered in the acute treatment of migraine if there are contraindications or intolerability to 
acetylsalicylic acid or other NSAIDs. In a smaller RCT, 1000 mg paracetamol i.v. was not superior to 
placebo treatment (126) and should therefore not be used for treating attacks. 

According to an extensive study (n = 1021), three main subgroups of headache patients are found in self-
medication (127). 48.8% of self-medication patients are of a relatively young age, most suffer from migraine 
and have the lowest frequency of medication overuse headache (MOH). 
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 29.5% were older patients, mainly without migraine headaches. 21.7% of patients form a subgroup 
with high impairment from the headache, pain additionally in several body regions and a proportion 
of medication overuse headache of 73% (127). The data make it clear that results of trials in the 
context of self-medication cannot be directly transferred to the specific indication of migraine. 

The fixed combination of 250 mg ASA, 200 or 250 mg paracetamol and 50 or 65 mg caffeine (APC) 
has been studied in several trials (128-131). The efficacy over placebo is also shown in a meta-
analysis of the available trials (47). Seven trials with 3306 participants were included and 2147 
patients were treated with APC and 1159 with placebo. For the primary efficacy outcome, freedom 
from pain after two hours, APC was superior to placebo (19.6% vs 9.0%, RR 2.2, 95% CI 1.4-3.3). For 
the co-primary efficacy outcome, pain relief after two hours, APC was also superior to placebo 
(54.3% vs. 31.2%, RR 1.7, 95% CI 1.6-1.9). Adverse events occurred more frequently in the APC group 
than in the placebo group (10.9% vs. 7.8%, RR 1.7, 95% CI 1.3-2.2). A trial conducted in Germany 
(128) only included patients who had already self-medicated with analgesics and were satisfied with 
this. A specific headache diagnosis as an inclusion criterion, such as migraine, was not applied. The 
trial dealt with headaches classified on the basis of the diaries and which had previously been 
treated satisfactorily by the patients under self-medication. 

Patients who were previously treating their headaches with prescription drugs were excluded. Some trials 

describe a slightly increased risk of medication-overuse headache (132-141) with the use of combination 

analgesics. 

Combination analgesics with fixed dosages aim for a higher analgesia than the individual agents. It is 
not clear whether oral combinations have only additive or also synergistic effects. Moore et al. 
analysed available trials with regard to these possible effects (142). For the treatment of acute 
migraine attacks, additive effects were found for sumatriptan plus naproxen. Evidence for synergistic 
effects of other combinations was not found. 

Evidence has shown efficacy in headache relief and improvement of associated symptoms (such as 
sensitivity to noise and light, nausea and vomiting), as well as its greater efficacy over 400 mg 
ibuprofen (130) and over 50 mg sumatriptan (129). The fixed combination of 500 mg ASA, 400 mg 
paracetamol and 100 mg caffeine is superior to a combination of 500 mg ASA and 400 mg 
paracetamol and to monotherapy with 100 mg caffeine (128). Two post-hoc analyses report efficacy 
under the conditions presented of the fixed triple combination in patients with severe migraine 
attacks (143, 144), one also in patients with menstruation-associated migraine (145). 

For ketoprofen, the data available is limited. No RCT is available for the 50 mg, 100 mg and 200 mg 
peroral formulations. For the i.m. formulation of 100 mg, only one older, very small study without 
placebo control is available (146), for 25 mg dexketoprofen p. o. only one open, uncontrolled trial 
(147). A recent RCT shows that a "dual-release" formulation with 75 or 150 mg ketoprofen, which is 
not available in German-speaking countries, is effective in the acute treatment of migraine (148). 
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Metamizole (novaminsulphone) 1000 mg orally is shown to be effective in the treatment of acute 
migraine attack in a placebo-controlled study (149). An i.v. formulation of 1000 mg metamizole is 
rated by a Cochrane review as effective in migraine and episodic tension-type headache based on 
few clinical trials (150). In a controlled trial, 1000 mg of phenazone was found to be effective in 
treating an acute migraine attack (151). 

A Cochrane review of naproxen in doses of 275 mg, 500 mg or 825 mg alone or with additional 
antiemetic showed statistical superiority of naproxen compared with placebo. The high NNT of 11 
for freedom from pain after two hours contradicts clinically significant efficacy. No RCTs are 
available for the over-the-counter doses of 200-250 mg naproxen, so there is no evidence of their 
efficacy. 

An updated Cochrane review analysed the efficacy of diclofenac with and without an antiemetic in 
the treatment of migraine attacks (152). In recent years, new drugs (potassium salt, water solubility, 
drop form) with accelerated absorption have become available. For a single dose of 50 mg 
diclofenac potassium, an NNT of 6.2 is calculated for freedom from pain after two hours. Oral 
diclofenac potassium 50 mg has been proven to be effective in migraine treatment, but only a 
minority of patients achieve pain relief over 24 hours with a single dose, so repeated doses may be 
necessary. 

Diclofenac potassium is approved for the treatment of the headache phase of migraine attacks with 
and without aura. The active substance is also available in drop form, which can favour absorption 
and tolerability. Efficacy is proven for oral application of 50 mg in a controlled trial (153). No RCTs 
have been conducted on diclofenac potassium for the doses 12.5 and 25 mg for the treatment of 
migraine. In two RCTs, diclofenac potassium at doses of 50 and 100 mg proved effective. 

There are conflicting results for diclofenac sodium at 100 mg, with an older trial finding diclofenac 
sodium effective at 50 and 100 mg (154). In a more recent RCT, 100 mg diclofenac sodium was only 
effective in combination with 100 mg caffeine, but not as a monotherapy (155). For 75 mg diclofenac 
sodium as an i.m. formulation, only one open-label (156) and one blinded but not placebo-
controlled trial are available (157). 

There are no RCTs for the following active substances or combinations of active substances for the 
acute treatment of migraine: ASA + vitamin C, ASA + caffeine, aceclofenac, acemetacin, etoricoxib, 
ibuprofen-lysine, indometacin, meloxicam, paracetamol + caffeine, parecoxib, piroxicam, 
propyphenazone and tiaprofenic acid. 

The efficacy of the selective COX-2 inhibitors etoricoxib and parecoxib that are currently available in 
German-speaking countries has not been studied in a controlled manner.  
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No RCTs have been conducted with these coxibs for the treatment of acute migraine attacks. For the 
oral soluble form of celecoxib, there is evidence of efficacy from two placebo-controlled trials (158-
160). This form of celecoxib is not yet available in Germany (as of summer 2022). 

 
2.5 Lasmiditan and rimegepant for treating migraine attacks (substances 

approved in Germany but not yet available in December 2022) 
 

Recommendations 

▪ Lasmiditan is more effective than placebo in treating acute migraine attacks. 

▪ Lasmiditan can be used if the use of triptans is contraindicated. 

▪ Lasmiditan acts both centrally and peripherally and does not cause vasoconstriction. 

▪ Lasmiditan is an agonist at the 5-HT1F receptor and can cause central adverse effects, 
including drowsiness, fatigue and dizziness. Patients are not permitted to drive a vehicle 
or engage in any activity requiring increased alertness for up to eight hours after the 
administration of lasmiditan. 

▪ Rimegepant, a CGRP receptor antagonist, is more effective in the treatment of acute 
migraine attacks than placebo. No comparative trials with triptans are available as yet. 

▪ Rimegepant demonstrates good tolerability in the treatment of acute migraine attacks. 
Rimegepant does not cause vasoconstriction. 

▪ Rimegepant can be used in patients for whom analgesics or triptans are not effective 
or are not tolerated. 

 

 
 

Table 5: Lasmiditan and rimegepant with proven efficacy for the treatment of acute migraine attacks 

Active substance or 
combination of substances 

Comment 

Lasmiditan (per os) 

Single dose: 

50 mg, 100 mg, 200 mg 

Standard dose 100 mg, note central adverse effects, in rare cases serotonin 
syndrome, bradycardia and transient increase in blood pressure. Status 
September 2022: approved in Germany, but not yet available 

Rimegepant (per os) 

Single dose: 75 mg 

Standard dose 75 mg, contraindications: severely impaired kidney or liver 
function, use of strong CYP3A4 inhibitors. 

Status September 2022: approved in Germany, but not yet available 
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2.5.1 Lasmiditan 

The vascular contraindications to triptans made it necessary to develop new migraine drugs without 
the vasoconstrictive properties mediated by the 5-HT1B receptor. One therapeutic target was the 5-
HT1F receptor. This receptor is found in the trigeminal ganglion and the caudal trigeminal nucleus 
(161, 162). In preclinical models, 5-HT1F agonists inhibited dural plasma protein extravasation and c-
Fos induction in the caudal nucleus of the trigeminal nerve after stimulation of the trigeminal 
ganglion (163). Lasmiditan is a high-affinity and highly selective serotonin (5-HT) 5-HT1F receptor 
agonist (164) developed for the treatment of acute migraine attacks (161). 

 
2.5.1.1 Lasmiditan: Phase III trials 

For the first double-blind phase III trial, 2231 migraine patients were recruited exclusively in the 
USA. The safety population comprised 1856 patients (165). Patients are randomly assigned to 
receive a moderate or high intensity attack with lasmiditan 200 mg, lasmiditan 100 mg or placebo. 
The trial had no active comparator. The patients had to note which accompanying symptom of the 
migraine attack was the most bothersome symptom (MBS) for them. In most cases this was light 
sensitivity. The primary endpoint, freedom from pain at two hours, was achieved in 32.2% for 
lasmiditan 200 mg and in 15.3% for placebo (odds ratio 2.6, 95% CI 2.0-3.6, p <0.001). The 
corresponding figures for the 100 mg dose of lasmiditan were 28.2% compared with 15.3% (OR 2.2, 
95% CI 1.6-3.0, p <0.001). Rapid resolution of the MBS in the migraine attack was achieved by 40.7% 
of patients with 200 mg lasmiditan, 40.9% with 100 mg lasmiditan and 29.5% with placebo (OR for 
200 mg vs. placebo 1.6, 95% CI 1.3-2.1, p <0.001; OR for 100 mg vs. placebo 1.7, 95% CI 1.3-2.2, p 
<0.001). 

The second phase III trial was a prospective, double-blind, multicentre trial in which patients with 
migraine with and without aura from the USA, UK and Germany were treated with oral lasmiditan 
200 mg, 100 mg, 50 mg or placebo (166). The trial had two primary endpoints: the proportion of 
patients who were pain-free two hours after administration of the trial medication and free from the 
accompanying symptom of the attack that was most bothersome. 

For the trial, 3005 patients were recruited and 2583 treated. 1938 patients received lasmiditan (200 
mg, n = 528; 100 mg, n = 532; 50 mg, n = 556) and 540 placebo. The patients were 42 years old on 
average and 84% were female. Approximately 80% had at least one cardiovascular risk factor. The 
most bothersome symptom of the migraine attack at two hours was resolved in 21.3% on placebo, 
38.8% on lasmiditan 200 mg (OR 2.3, 95% CI 1.8–3.1, p <0.001), 31.4% on lasmiditan 100 mg (OR 1.7, 
95% CI 1.3–2.2, p <0.001) and 28.6% on 50 mg lasmiditan (OR 1.5, 95% CI 1.1–1.9, p = 0.003). The 
most bothersome symptom of the migraine attack at two hours was resolved in 33.5% on placebo, 
48.7% on lasmiditan 200 mg (OR 1.9, 95% CI 1.4–2.4, p <0.001), 44.2% on lasmiditan 100 mg (OR 1.6, 
95% CI 1.2–2.0, p <0.001) and 40.8% on 50 mg lasmiditan (OR 1.4, 95% CI 1.1–1.8, p = 0.009). 
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In summary, lasmiditan was shown to be effective in treating an acute migraine attack at doses 
between 50 mg and 200 mg in the two phase III trials (table 6). The adverse effects point to a central 
mechanism of action. 

 
Table 6: Percentage of patients who were pain-free after two hours 

 Lasmiditan Placebo 

 50 mg 100 mg 200 mg  

Kuca et al. (165)  28.2% 32.2% 15.3% 

Goadsby et al. (166) 28.6% 31.4% 38.8% 21.3% 

Ashina et al. (167)  25.8% 29.3% 8.4% 

 

The CENTURION trial investigated the efficacy and consistency of response to 100 or 200 mg 
lasmiditan in the treatment of migraine across four acute attacks compared with two control groups 
who received placebo in three of four attacks and 50 mg lasmiditan only in the 3rd or 4th attack 
(168). The primary endpoints of the study were freedom from pain after two hours (1st attack) and 
freedom from pain after two hours for ≥ 2/3 attacks. 1471 patients treated ≥ 1 migraine attack with 
lasmiditan. Both primary endpoints were met for lasmiditan 100 mg and 200 mg (p <0.001). The 
results showed a consistent response of lasmiditan across multiple migraine attacks. In a subgroup 
analysis, the efficacy of lasmiditan was investigated in patients who previously had an inadequate 
response to triptan treatment (169). The subgroup also included patients who had shown 
intolerability or had a contraindication to triptans. The results regarding freedom from pain after 
two hours were comparable in triptan non-responders and triptan responders. It must be critically 
noted here that non-response to the administration of triptans was not recorded long-term. 
Lasmiditan was also effective for perimenstrual migraine attacks in a post-hoc analysis (170) 

A meta-analysis evaluated four trials on the treatment of acute migraine attacks with lasmiditan 
(171). The use of lasmiditan was associated with a significantly higher percentage of patients with 
freedom from pain (OR 2.02; 95% CI 1.72-2.39; p <0.00001), sustained freedom from pain (OR, 1.93; 
95% CI, 1.55-2.39; p <0.00001), a lower degree of clinical disability (OR, 1.36; 95% CI, 1.20-1.55; p 
<0.00001), better overall patient impression (OR, 1.88; 95% CI, 1.69-2.10; p <0.00001) and 
significantly lower use of emergency medication (OR, 0.49; 95% CI, 0.38-0.63; p <0.00001) compared 
with placebo. The subgroup analysis showed a dose-dependent effect of lasmiditan on freedom 
from pain, sustained freedom from pain, overall patient impression and the occurrence of adverse 
drug reactions. In an analysis of 12 RCTs, the probability of achieving both freedom from pain and 
pain relief at two hours was higher with lasmiditan 200 mg than with rimegepant 75 mg. The 
adverse effects with lasmiditan are mainly dizziness, fatigue, paraesthesia, and sedation. 

Nausea is the most common adverse effect of rimegepant (172). 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 34 

 

 

 
 

2.5.1.2 Tolerability of lasmiditan 

Adverse effects occur in a dose-dependent manner and indicate that lasmiditan crosses the blood-
brain barrier and has a central point of action. A meta-analysis of four trials evaluated the occurrence 
of adverse drug reactions to lasmiditan (171). The incidence of adverse effects was compared 
between lasmiditan (n = 3416) and placebo (n = 3469). For dizziness as an adverse event, OR was 
6.54 (95% CI, 4.24-10.07; p <0.00001), for paraesthesia OR was 4.28 (95% CI, 2.97-6.17; p <0.00001) 
and for fatigue OR was 5.67 (95% CI, 3.78-8.52; p <0.00001). 

The most common adverse events (AEs) with lasmiditan compared to placebo in the first phase III 
trial were dizziness (16.3% and 12.5% vs. 3.4%), paraesthesia (7.9% and 5.7% vs. 2.1%), nausea (5.3% 
and 3.0% vs. 1.9%), fatigue (3.1% and 4.1% vs. 0.3%) and lethargy (2.5% and 1.9% vs. 0.3%) (165). In 
the second phase III trial, the same adverse effects were observed and there was some dose 
dependence (166). 

In the CENTURION trial, 1471 patients treated 4494 migraine attacks (173). The incidences of 
treatment-related serious adverse events (SAEs) were: placebo, n = 2 (0.4%); lasmiditan 100 mg, n = 
1 (0.2%); lasmiditan 200 mg, n = 2 (0.4%). The most common treatment-related adverse events with 
lasmiditan were dizziness, paresthesias, fatigue, nausea, vertigo and somnolence. Most of the 
adverse effects were mild or moderate. The incidence of adverse effects was highest during the first 
attack and decreased during subsequent attacks. 

 
2.5.1.3 Cardiovascular safety of lasmiditan 

From a pharmacological point of view, no effects of lasmiditan on the coronary arteries are expected 
(174). Both phase III trials of lasmiditan for acute migraine attacks included patients with 
cardiovascular risk factors. The SPARTAN trials were able to include patients with coronary artery 
disease, cardiac arrhythmias or poorly controlled hypertension. In the pooled analysis of both trials, 
3500 patients (78.8%) had at least one cardiovascular risk factor and 1833 patients (41.3%) had two 
or more vascular risk factors at baseline (175). There were few cardiovascular adverse events (AEs) 
with lasmiditan (n = 30, 0.9%) and placebo (n = 5, 0.4%). The most commonly reported AEs were 
palpitations, tachycardia and elevated heart rate. Considering the mode of action of lasmiditan, 
vascular adverse effects would also not be expected. 

 
2.5.1.4 Long-term efficacy and tolerability of lasmiditan 

In the prospective, randomised, open-label GLADIATOR trial, patients who had completed either 
phase III trial were offered the option of continuing randomised treatment with lasmiditan 100 mg 
or 200 mg (176). The duration of the trial was 1 year. Patients were asked to use lasmiditan as first-
line treatment for any migraine attack with at least moderate headache. Results were collected at 
baseline and at predefined time intervals of up to 48 hours using electronic diaries. 
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At the time of the published interim analysis, 1978 patients had taken at least one dose of 
lasmiditan. 19,058 treated migraine attacks were recorded and analysed. Adverse drug reactions 
occurring during treatment included dizziness (18.6%), somnolence (8.5%) and paraesthesia (6.8%). 
These frequencies are similar to the rates observed in the placebo-controlled trials. No serious 
treatment-related adverse events were observed. Across all migraine attacks treated, freedom from 
pain was observed after two hours in 26.9% of attacks treated with lasmiditan 100 mg and in 32.4% 
of attacks treated with lasmiditan 200 mg. The interim results of this open-label, long-term trial 
showed similar rates of freedom from pain after two hours and adverse events as in the randomised, 
placebo-controlled trials. 

In summary, lasmiditan is effective in the treatment of acute migraine attacks. In indirect 
comparisons, it is effective to a similar degree as the triptans and more effective than gepants (see 
table 7). Lasmiditan can be used in patients for whom NSAIDs are not effective and have 
contraindications to triptans. The central adverse effects are limiting factors. 

Lasmiditan is approved in Europe under the brand name Rayvow© but is not yet available in 
Germany as of December 2022. The recommended initial dose is 100 mg. Contraindications are 
severe liver dysfunction, pregnancy and lactation. Impaired kidney function does not count as a 
contraindication. Data on the efficacy and tolerability of lasmiditan in children and adolescents is not 
available. Lasmiditan can cause significant impairment of the ability to drive a vehicle. A placebo-
controlled trial examined driving performance 90 minutes after taking lasmiditan 50 mg, 100 mg, 
200 mg, alprazolam 1 mg and placebo in a randomised, double-blind, five-way cross-over trial in 90 
healthy volunteers (mean age 34.9 years) (177). Driving ability was assessed using a validated 
threshold established in a population with a blood alcohol concentration of 0.05%. The primary 
endpoint was driving ability. A dose-dependent impairment of computer-assisted simulated driving 
ability was observed at all lasmiditan doses 90 minutes after administration. As a result, patients are 
advised not to engage in potentially hazardous activities requiring complete mental alertness, such 
as driving a motor vehicle or operating machinery, for at least 8 hours after a dose of lasmiditan. 
Simultaneous use with other serotonergic drugs, e.g. selective serotonin reuptake inhibitors (SSRIs), 
serotonin-norepinephrine reuptake inhibitors (SNRIs), tricyclic antidepressants (TCAs) or monoamine 
oxidase (MAO) inhibitors, may lead to serotonin syndrome. 

 
2.5.2 Treatment of migraine attacks using rimegepant 

The gepants are small molecules that act as antagonists at the CGRP receptor (178). Gepants of the 1st 
generation were not further developed because of liver value increases (179). Rimegepant, ubrogepant and 
zavegepant have been and are currently being studied as 2nd generation gepants for the acute treatment of 
migraine. Rimegepant and ubrogepant have been approved by the FDA for the treatment of acute migraine 
attacks in the USA, and rimegepant has been approved in Europe. 
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 Rimegepant is also approved for the preventive treatment of migraine. Atogepant – another gepant 
of the 2nd generation is currently only being studied for the preventive treatment of migraine. It is 
currently in the approval process in Europe. 

There are several phase III trials for rimegepant. In one trial, one migraine attack in each patient with 
2 to 8 migraine attacks/month was treated with either 75 mg rimegepant or placebo (180). The 
primary endpoints were freedom from pain and absence of the most bothersome symptom other 
than pain (MBS, e.g. nausea, vomiting, sensitivity to light or noise) two hours after taking the trial 
medication. A total of 1186 patients were randomised. In the intention-to-treat analysis, two hours 
after receiving the dose, 19.6% of patients treated with rimegepant and 12.0% of patients in the 
placebo group were pain-free (p <0.001). The percentage of patients who were relieved of their most 
distressing symptom two hours after the dose was 37.6% in the rimegepant group and 25.2% in the 
placebo group. A second trial investigated the efficacy of a 75 mg rimegepant orodispersible tablet 
(181). The primary endpoints were again freedom from pain and freedom from MBS after two hours. 
A total of 1466 patients were randomised. In terms of freedom from pain (21% vs. 11%, p <0.0001) 
and freedom from MBS (35% vs. 27%), p = 0.0009), rimegepant was superior to placebo. The most 
common adverse events in both trials were nausea (rimegepant n = 11 [2%]; placebo n = 3 [<1%]) and 
urinary tract infections (rimegepant n = 10 [1%]; placebo n = 4 [1%]). 

Rimegepant was well tolerated. The most common adverse effects are nausea, urinary tract infections and 

dizziness (182). In extremely rare cases, an allergic reaction may occur. Elevated liver values have only been 

described in very rare cases (183). However, rimegepant should not be used in cases of severe hepatic 

impairment and end-stage renal failure. To date, very few patients with concomitant vascular diseases have 

been included in the trials (182). In a long-term trial over one year, 1040 patients with at least six monthly 

migraine days treated their migraine attacks with 75 mg of rimegepant as needed (184). There was a slight 

decrease in migraine days over one year (10.9 monthly migraine days at baseline, 8.9 monthly migraine 

days after one year). There was no evidence of more frequent use of rimegepant over time. To date, there 

is no published data on the efficacy of a second dose of rimegepant if the first dose was not effective. Data 

on the efficacy and tolerability in children and adolescents is not available. 

 
2.5.3 Specific aspects of lasmiditan and rimegepant 

The substance class of gepants and ditans was developed with the proviso that they have no 
vasoconstrictive properties, in order to close therapeutic gaps in the case of contraindications, 
insufficient effect or intolerability of triptan treatment. However, trials in populations at high 
cardiovascular risk were lacking and there are no direct comparative trials with triptans to date. 

Currently, vascular disease is not considered a contraindication for lasmiditan. Patients with 
cardiovascular disease were excluded from the rimegepant trials. 
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However, animal data show a marked worsening of cerebral ischaemia in mice treated with gepants 
(185). It should be noted by way of restriction that the doses used in animal experiments 
significantly exceed the doses used in humans. It is further postulated that gepants do not lead to 
medication overuse headaches (186). To date, there are no concerns about fitness to drive after 
taking a gepant. 

Looking at the rates for freedom-from-pain after two hours, in indirect comparisons lasmiditan was 
equally effective or slightly less effective than the triptans. Rimegepant was less effective (Table 7). 
The first generation of CGRP receptor antagonists led to a significant increase in liver enzymes in 
some patients, which meant that development had to be discontinued (187). Whether this could also 
be the case with the modern gepants will only be clarified when several tens of thousands of patients 
have been treated over a long period of time. However, in vitro experiments and the registry trials 
conducted to date show no evidence of hepatotoxicity of the new gepants (179). Pharmacovigilance 
data from the USA show no risk signal for liver toxicity so far. 

 
Table 7: Comparison of the efficacy of selected triptans, lasmiditan and rimegepant 

Substance Verum Placebo TB 

 freedom from pain 
after two hours 

freedom from pain 
after two hours 

 

Eletriptan 40 mg (188) 35% 7% 28% 

Sumatriptan 100 mg (189) 32% 11% 22% 

Lasmiditan 100 mg (166) 31% 21% 10% 

Rimegepant 75 mg (180) 20% 12% 8% 

TB = therapeutic benefit Verum minus placebo 
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3 Special situation in treatment of acute cases 
 

3.1 Treatment of migraine attacks in children and adolescents 
 

 
Local cooling and the possibility to retire and sleep are sufficient for the treatment of an acute 
migraine attack in some children. For the treatment of migraine attacks in children, ibuprofen 10 
mg/kg bw or paracetamol 15 mg/kg bw (second-best option) are recommended, from the age of 12 
also acetylsalicylic acid (500 mg). 
The critical cumulative dose of paracetamol is max.1 g for a body weight of 17-32 kg, and 2 g for a 
body weight of 33-43 kg. 
If antiemetics are necessary, domperidon should be preferred to metoclopramide because of the 
lower risk of acute extrapyramidal movement disorders. Domperidone is only permitted for 
administration to children from the age of 12. 

Sumatriptan 10 mg and zolmitriptan 5 mg are approved as a nasal spray for the treatment of 
migraine in adolescents aged 12 and over. In the trials on the use of triptans in children and 
adolescents, the high response rate to placebo and the short attack duration were methodological 
problems in demonstrating an effect of triptans in children under 12 years of age (190). There is 
now sufficient data to justify the use of the triptans (sumatriptan 10 or 20 mg as a nasal spray, 
zolmitriptan 2.5 or 5 mg as tablets, rizatriptan 5 or 10 mg as tablets and almotriptan 12.5 mg as 
tablets) before the age of 12 years if there is an inadequate response to acute analgesic treatment 
(191, 192). Studies on the combination treatment of sumatriptan and naproxen in 12- to 17-year-
olds with migraine showed a slight superiority over placebo, but this was not significant (193). 

Ergotamine tartrate and oral triptans are not approved for use in children. Ergotamin is approved 
from the age of 16. If acute migraine attacks in children and adolescents cannot be treated 
effectively enough, therapy with subcutaneously injected sumatriptan is also possible after informed 
patient consent (194, 195). 

 

Recommendations 

▪ For short migraine attacks (<3 hours) in childhood, the headache can be treated by 
cooling the forehead and temples as well as by sleep. 

▪ Migraine attacks in children were best treated with ibuprofen 10 mg/kg body weight 
or paracetamol 15 mg/kg body weight (bw) (second-best option). For paracetamol, 
attention to critical cumulative dosages was of particular importance. 

▪ Sumatriptan nasal spray 10 mg and zolmitriptan nasal spray 5 mg are approved in 
Germany for the treatment of migraine attacks with triptans in adolescents over 
the age of 12. 

▪ Local cooling and the possibility to retire and sleep are sufficient for the treatment of 
an acute migraine attack in some children and therefore represent the basic 
treatment. 
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Both patients and their parents should be informed about the treatment options for migraine 
attacks and advised to take acute medication at an early stage. In addition, counselling should be 
given on lifestyle factors that can exacerbate migraine and how to deal with migraine triggers. The 
possibility of developing a headache due to medication overuse when analgesics or triptans are 
taken too frequently must be pointed out (acute medications no more than three days in a row and 
less than 10 days per month). In the event of frequent migraine, non-medicated preventive 
treatment should be initiated. 

 
3.2 Treatment of migraine attacks as emergencies 

 

 
The first-line treatment is intravenous administration of 1000 mg ASA with or without 
metoclopramide (196). At a dose of 10-40 mg, metoclopramide administered i.v. has been shown to 
have an independent analgesic effect (97). If there are no contraindications, sumatriptan 6 mg can 
also be given subcutaneously. If the patient has already taken oral triptans for several days before 
treatment, however, repeated administration of a triptan, including sumatriptan s.c., is not expected 
to have a significant effect. At the same time, repeated use increases the risk of headache due to 
overuse of migraine medicines. 
Triptans are significantly more effective at the onset of an attack than during the course of an attack 
or when administered repeatedly during an attack. Sumatriptan s.c. is slightly more effective than 
ASA i.v., but leads to significantly more adverse effects. With regard to the occurrence of recurrent 
headaches, the two substances do not differ (196). Intravenous administration of 1000 mg 
metamizole is significantly more effective than placebo, but may cause hypotension and allergic 
reactions (197, 198). It is therefore particularly suitable for use in hospitals. 

Intravenous administration of 1000 mg paracetamol was not more effective than placebo in acute 
migraine attacks in a randomised trial (126) and should therefore not be used. There is evidence that 
intravenous administration of valproic acid at a dose of 300 mg or 800 mg is also effective in the 
treatment of acute migraine attacks (199, 200). However, valproic acid is not approved for the 
treatment of migraine attacks. Opioids cannot be recommended for the treatment of acute migraine 
attacks. 

Recommendations 

▪ Patients who call a doctor to treat their migraine attacks or go to A&E have usually used 
oral medication before without success. As a result, studies available in connection with 
emergency treatment tend to focus on parenterally administered substances. 

▪ The following treatments can be applied: ASA i.v., triptans s.c., metoclopramide 
i.v. (as well as other dopamine antagonists), metamizole i.v. and, in the case of 
status migraenosus, steroids. 
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They are inferior to other medications for the treatment of acute migraine attacks (201), have 
numerous adverse effects, very often lead to recurrent headaches and have a high potential for 
dependence (156, 202-208). 

According to expert consensus, the treatment of status migraenosus is a single dose of 50-100 mg 
prednisone or 4-8 mg dexamethasone i.v. (209). This is confirmed by a review of trials on the 
treatment of migraine attacks with corticosteroids (210). 

 
3.3 Treatment of migraine attacks during pregnancy 

 

Recommendations 

▪ Mild migraine attacks can be treated without medication through stimulus shielding 
and rest. 

▪ For nausea and vomiting, metoclopramide can be used throughout gravidity. In cases of 
severe nausea and ineffectiveness of metoclopramide, ondansetron can be used while 
applying strict diagnostic criteria. 

▪ In pregnancy, migraine attacks in the 1st and 2nd trimesters can be treated with 
acetylsalicylic acid, ibuprofen or metamizole. Acetylsalicylic acid, NSAIDs and 
metamizole should not be used in the 3rd trimester. 

▪ Paracetamol should only be given in pregnancy if no other options are available. It is not 
approved for severe attacks, and significant efficacy is not expected. Studies suggest 
risks for neurodevelopmental disorders, atopy and reproductive disorders in the unborn 
child. 

▪ To date, there is no epidemiological evidence that triptans lead to malformations or 
other complications in pregnancy. The most extensive experience is available for 
sumatriptan. Sumatriptan (oral, nasal, s.c.) can therefore be used as the drug of choice 
for migraine attacks in pregnancy. Where this is ineffective and there is urgent need for 
treatment, other triptans can also be used. 

 

 
Mild migraine attacks during pregnancy can sometimes be treated non-medically by stimulus 
shielding, rest, relaxation and ice packs. 

Women who suffer from severe nausea and vomiting during pregnancy have a poor quality of life 
and an increased risk of maternal and foetal complications. For nausea and vomiting, 
metoclopramide can be used throughout gravidity. In cases of severe nausea and ineffectiveness of 
metoclopramide, ondansetron can be used while applying strict diagnostic criteria. 
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The first-line analgesic for the treatment of migraine attacks in the 1st and 2nd trimesters is 
ibuprofen, the second-choice alternative is acetylsalicylic acid (212). These substances should be 
avoided in the 3rd trimester. 

In exceptional cases, single doses of metamizole may be acceptable during the 1st and 2nd 
trimesters for severe pain if no other treatment options are available (213). Use during the 3rd 
trimester may be associated with fetotoxic effects (restriction of renal function, constriction of the 
ductus arteriosus), which is why the use of metamizole in the 3rd trimester of pregnancy is 
contraindicated (214-216). 

A large trial investigated associations between in utero exposure to five over-the-counter analgesics 
(paracetamol, ibuprofen, acetylsalicylic acid, diclofenac, naproxen) and adverse effects on the 
newborn child. Taking paracetamol in combination with other non-steroidal anti-inflammatory drugs 
was associated with the highest risk (217). Recent evidence suggests that intrauterine paracetamol 
exposure may be associated with urogenital/reproductive disorders in offspring (218, 219). Studies 
suggest a possible link between prenatal paracetamol exposure and an increased risk of 
neurodevelopmental disorders, atopy and reproductive disorders (220). Paracetamol is not 
approved for severe pain (off-label), and efficacy was not expected for severe migraine attacks, even 
in pregnancy. It should only be given in pregnancy if there is a need for treatment and no other 
options are available. 

Pregnant women should be warned of the risks at the beginning of pregnancy. They should avoid 

paracetamol unless its use is urgently indicated medically. Treatment should be administered at the lowest 

dose for as short a time as possible and not in combination with other medicines. Pregnant women should 

consult a doctor and not self-medicate with paracetamol (219). 

To date, there is no epidemiological evidence that triptans lead to malformations or other 
complications in pregnancy (221, 222). For sumatriptan, the results of several pregnancy registries 
are available and report no increased complication rates during pregnancy and no increased risk of 
malformations (222-225). The registries for naratriptan (224, 226) and rizatriptan (227) also show 
similar results. No unfavourable effects of triptans were observed for the further motor and 
emotional development of children up to 3 years of age (228). The most extensive experience is 
available for sumatriptan. Sumatriptan (oral, nasal, s.c.) can therefore be used as the drug of choice 
for severe migraine attacks in pregnancy. Where this is ineffective and there is urgent need for 
treatment, other triptans can also be used. Ergotamines are contraindicated in pregnancy, and this 
also applies to gepants and lasmiditan. 

In individual cases, additional information can be found at https://www.embryotox.de/. 

http://www.embryotox.de/
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3.4 Treatment of migraine during lactation 
 

 
During lactation, migraines often return to their previous pattern of frequency and severity. 
Whenever possible, mild migraine attacks during lactation should be treated non-medically with 
stimulus shielding, rest, relaxation and ice packs. 

Metoclopramide, dimenhydrinate and ondansetron are not recommended during lactation. The 
substances pass into breast milk and can cause adverse effects in the infant. 

Only small amounts of the active substance and degradation products of acetylsalicylic acid and 
ibuprofen pass into breast milk. In the case of short-term use, interruption of lactation is not usually 
necessary. Interruption of breast-feeding is necessary in the event of prolonged use or intake of a 
higher dose. Paracetamol can be given during lactation, but it should only be used if other options 
are not available because of its low efficacy. 

Drug exposure through lactation of the infant from triptans taken by the mother appears to be low. 
This suggests that the use of triptans is compatible with lactation (229). Use of sumatriptan is 
possible during lactation without the need for pumping. The exposure of the infant is very low at 
0.5% of the maternal dose. No adverse effects on the breastfed infant have been reported so far 
(230). For eletriptan, a dose in breast milk after 24 hours of only 0.002% has been described, so this 
substance can be considered safer (231). 

There is no clear controlled evidence for the other triptans. As an additional safety measure, it may 
be recommended to pump off the breast milk before taking the drug in order to breastfeed the 
infant. Breastfeeding should be interrupted 24 hours after taking the drug and that milk should be 
discarded (232). 

 

Recommendations 

▪ Whenever possible, mild migraine attacks during lactation should be treated non-
medically with stimulus shielding, rest, relaxation and ice packs. 

▪ Antiemetics such as metoclopramide or dimenhydrinate should not be taken during 
lactation. 

▪ Only small amounts of the active substance and degradation products of acetylsalicylic acid 
and ibuprofen pass into breast milk. In the case of short-term use, interruption of lactation 
is not usually necessary. 

▪ Use of sumatriptan and eletriptan is possible during lactation without the need for 
pumping. 

▪ There is no clear evidence that the other triptans are safe. As an additional safety 
measure, it may be recommended to pump off the breast milk used to breastfeed the 
infant before taking the drug. 
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Rimegepant is found only in very minimal concentrations in breast milk after oral ingestion (233). 
However, clinical experience of use during lactation is still lacking. 

 
3.5 Treatment of menstruation-associated migraine 

 

 
Menstrual migraine is by definition a migraine in which the attacks occur exclusively in the time 
window between two days before and three days after the onset of bleeding in at least two out of 
three cycles. If attacks occur independently of menstruation, this is called a menstruation-associated 
migraine. Menstruation-associated attacks are considered to be particularly severe and prolonged, 
with poorer response to acute treatment and more frequent recurrence of headache after initially 
successful treatment (234). 

The acute treatment is basically no different from the usual treatment of migraine attacks. All 
triptans were shown to be superior to placebo in acute treatment. This applies in particular to the 
combination of sumatriptan and naproxen (235, 236). In comparative trials, within the group of 
triptans, frovatriptan (2.5 mg) had a lower recurrence rate than 10 mg rizatriptan and 12.5 mg 
almotriptan, with equally good efficacy (49, 237). Another trial showed that the combination of 10 
mg rizatriptan with 4 mg dexamethasone was more effective, but also had more adverse effects 
than rizatriptan alone (238). Dexamethasone alone was inferior to monotherapy with rizatriptan and 
therefore cannot be recommended. If the response of menstrual migraine to the usual acute 
treatment is insufficient, the indication for general or short-term preventive treatment should be 
considered (see below). 

 
3.6 Non-medication procedures for treating acute migraine attacks 

The focus of the non-medicinal and psychological procedures is preventive treatment. However, 
there are also ways to use some of these procedures during an acute attack, although reports are 
partly anecdotal (239). 

Recommendation 

▪ The acute treatment of a migraine attack during menstruation is basically no 
different from the usual treatment of migraine attacks. 
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3.6.1 Non-medication methods for the treatment of acute attacks 

 
3.6.1.1 Supraorbital stimulation, vagus nerve stimulation, TNS and 

acupuncture 
 

 
Transcutaneous supraorbital stimulation has also been studied for the treatment of acute migraine 
attacks. Stimulating electrodes are applied supraorbitally and stimulation is applied continuously for 
two hours. In a randomised trial of sham stimulation in 538 patients, 25.5% were pain-free after two 
hours with active stimulation compared with 18.3% with sham stimulation. Verum stimulation was 
also more effective for the endpoint improvement of headache after two hours (240). This method 
was particularly suitable for patients who do not want to take medication. 

The vagus nerve can be stimulated directly in the area of the sternocleido mastoid muscle in the 
neck (nVNS). Due to the stimulus thresholds, the efferent autonomic fibres are activated less and 
the myelinated afferent sensory fibres, which have a lower stimulation threshold, are activated 
(241). GammaCore® (electroCore Medical, LLC, Basking Ridge, NJ, USA) offers such stimulation. 

The largest randomised trial of the effect of nerve vagus stimulation on migraine attacks was the 
PRESTO trial. This included 248 patients who underwent nVNS or sham-nVNS bilaterally for 120 
seconds each within 20 minutes. For the primary endpoint freedom from pain after 30 minutes 
there was a significant difference of 12.7% versus 4.2%, also after 60 minutes (21% versus 10%). In 
contrast, the difference after 120 minutes was not significant (30.4% to 19.7%) (242). The 
tolerability of nVNS stimulation was good. The only adverse reaction reported was dizziness in two 
patients (1%). No serious adverse events occurred. Further results of the trial were reported in two 
subsequent publications. It was shown that patients in the verum group needed pain medication 
less often and that the effect of freedom from pain and pain reduction was also observed over 
multiple treated attacks (243, 244). 

 

Recommendations 

▪ External transcutaneous stimulation of the trigeminal nerve in the supraorbital region 
(Cefaly®) is effective in treating acute migraine attacks. 

▪ There is evidence of an effect of acupuncture in the treatment of acute migraine 
attacks, but the quality of the available studies does not allow any clear 
recommendations. 
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In a retrospective case series (n = 18), bilateral stimulation over 2 x 120 seconds using GammaCore® 

led to an improvement in both vertigo symptoms (from 5.2 (scale 0–10) to 3.1) and headache (6 to 
2.4 (scale 0–10)) (245). A reduction in spontaneous nystagmus during vestibular migraine attacks was 
also demonstrated in four patients by stimulation of the vagus nerve (2 x 120 seconds bilaterally) in 
the neck region (246). In a small trial of nine young migraine patients (aged 13-18 years), stimulation 
of the vagus nerve (1 x 120 seconds unilateral) for the treatment of acute migraine attacks also 
proved to be effective (40.4% pain relief after 60 minutes; 6.3% pain relief after 120 minutes; 46.8% 
with no need for emergency medication) and well tolerated (no adverse events) (247). 

One of the largest trials of a neuromodulatory procedure in the treatment of migraine attacks 
investigated whether the application of two transcranial magnetic pulses (TMS) over the visual 
cortex (30 seconds apart) had an effect on pain relief after two hours in patients with migraine with 
aura (248). A total of 201 patients were randomised. They treated up to three attacks with TMS 
stimulation or sham stimulation. The proportion of patients who were pain-free after two hours was 
significantly higher at 39% than in the control group at 22%. Sustained freedom from pain after 24 
hours was also significantly higher in the stimulation group. Device-related adverse effects were not 
reported. 

A systematic review on the effect of non-invasive neuromodulation on acute migraine attacks 
concludes that both simple occipital TMS and transcutaneous stimulation of the trigeminal nerve 
were significantly superior to the control condition in randomised trials (249). 

There are approaches in traditional Chinese medicine also to use acupuncture in the acute treatment 
of migraine attacks (250). For example, a trial in two German centres for Chinese medicine compared 
the efficacy of acupuncture with the subcutaneous injection of sumatriptan (6 mg) or saline solution 
(placebo) in the acute attack. Acupuncture and sumatriptan were about equivalent in preventing the 
development of a full-blown attack and significantly superior to placebo treatment (251). In a 
multicentre Chinese trial, acupuncture was shown to be superior to sham acupuncture in reducing pain 
and acute medication use (252). A recent paper found significant effects mainly in the first hour after 
acupuncture, but not afterwards in the period after one hour (253). Recent reviews (250, 254) 
summarise that acupuncture is an effective option also for the treatment of acute headache because it 
has a low side effect profile compared to medication. However, the quality of the trials was not 
sufficient to be able to make clear recommendations. There is limited evidence that traditional Chinese 
acupuncture is effective in the treatment of acute migraine attacks. 
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3.6.2 Psychological methods for the treatment of acute migraine attacks 
 

 
Behavioural treatments for the treatment of acute migraine attacks have very rarely been studied. 
Pain management training with strategies for an acute attack, relaxation techniques and 
biofeedback treatment are used. Dealing with acute migraine attacks should be addressed in 
behavioural preventive treatment procedures. A more recent cognitive-behavioural programme 
(255) refers to the analysis of possible triggers of a migraine attack and addresses coping and 
communication strategies during the attack. 

 
3.6.2.1 Pain management training 

Pain management methods aim to achieve distancing from pain during the attack through cognitive 
strategies (e.g. attention control in the form of imagination exercises). The individual treatment 
steps are practised in the pain-free interval so that they can then be applied in an acute migraine 
attack. No usable trial results are available for these procedures. 

 
3.6.2.2 Relaxation techniques 

Relaxation methods and individual relaxation techniques play an important role in preventive 
treatment. They are rarely used during acute attacks. However, there are reports that some patients 
can counteract a slow-onset migraine attack with these techniques (239). In a recent trial, it was 
shown that, in the treatment of an acute attack with a neuromodulation procedures, the group that 
received additional guidance consisting of explanation and relaxation (PMR, diaphragmatic 
breathing, imagination) performed significantly better in terms of pain relief and functional 
improvement two hours after the start of treatment than the group that received neuromodulation 
alone (256). 

 
3.6.2.3 Biofeedback 

Acute treatment of a migraine attack can also be effected using a special biofeedback method called 
vasoconstriction training (blood volume pulse biofeedback, BVP) (257). Whereas in most other 
biofeedback procedures in the prophylactic treatment of migraine, general relaxation is the goal to 
be achieved, in BVP biofeedback, sufferers learn voluntary constriction of the right or left superficial 
temporal artery (258). The background to this is the assumption that constricting the blood vessels 
during an acute attack can lead to a reduction in migraine pain. 

Recommendations 

▪ Vasoconstriction training (blood volume pulse biofeedback) is recommended for the 
treatment of an acute attack. 

▪ A distinction must be made between acute behavioural treatment and 
preventive treatment. 
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The basis of the migraine attack is complex cerebral processes based on a genetic disposition with 
activation in the area of the hypothalamus (prodromal) and in the attack of trigeminal nuclei. This 
releases neuropeptides such as CGRP, which then trigger a cascade of vasodilation and inflammation. 
Today we know that the vascular reaction is associated with the pain, but is not the cause of it. BVP 
biofeedback training is carried out in pain-free intervals so that imaginations or cognitive strategies 
with which the affected person can achieve vasoconstriction are learnt. These acquired strategies are 
then executed during an acute attack. Nestoriuc et al. published a meta-analysis on BVP in 2008; 
more recent trials were not available in this regard (259). BVP biofeedback is rated as one of the 
most effective biofeedback procedures with a Cohen's "d" = 0.7 (0.5-0.8) (259). 

Overall, it can be assumed that the procedure is not effective if there are not even slight effects after 
ten sessions. No conclusions can be drawn about factors such as adherence and the occurrence of 
possible recurrence headaches after successful coping through imagination or cognition. There is no 
data available in this regard. When reviewing the trials, it is important to note that influencing artery 
width during attacks is only one of the possible biofeedback applications. Since BVP biofeedback is 
also used as preventive treatment, the different forms of application must be differentiated. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 48 

 

 

 
 

4 Migraine prevention (Fig. 2) 
 

4.1 Indication for prevention of migraine using medication and 
duration of migraine prevention 

The indication for preventive treatment medication of migraine results from the particular extent of 
distress, restriction of the quality of life and the risk of medication overuse. Additional criteria (not 
evidence-based) are: 

▪ Three or more migraine attacks per month that affect quality of life 

▪ Migraine attacks that regularly last longer than 72 hours 

▪ Attacks that do not respond to treatment according to the recommendations given 
above for acute treatment (including triptans) 

▪ If patients cannot tolerate the adverse effects of acute treatment 

▪ If the frequency of attacks increases and the patient is taking analgesics or migraine medicines 

▪ In complicated migraine attacks with debilitating (e.g. hemiplegic) and/or long-lasting auras. 

▪ After a migrainous cerebral infarction when other causes of infarction have been excluded 

The purpose of preventive treatment medication is to reduce the frequency, severity and duration 
of migraine attacks and to prevent headaches caused by overuse of analgesics and migraine 
medications. Migraine preventive treatment is said to be effective when the frequency of attacks is 
reduced by 50% or more for episodic migraine and by 30% or more for chronic migraine. Patients 
should keep a headache diary to document attack frequency and the success or failure of each 
attack medication. 

The duration of effective migraine prevention treatment depends on the severity of the migraine, 
comorbidities (e.g. MOH) and the substance administered. Flunarizine should not be taken for longer 
than six months, according to the product information. All other substance classes are usually 
administered for at least nine months. The indication for each prevention treatment must be 
reviewed throughout the treatment, at the latest after a treatment duration of 24 months. 
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Figure 2. Medication-based preventive treatment of migraine 

 

 
 

 
  

 

Medication-based preventive treatment of migraine 
Indication: high attack frequency, distress, reduction in quality of life, ineffectiveness or poor efficacy of acute 

treatment, risk of medication overuse 
 

 

Principles of preventive treatment using medication: 
Clarification in advance: 

• Effectiveness: Reduction of headaches by approx. 50%, in 
the case of chronic migraine 30% 

• Delayed onset of action with oral medication 
• Adverse effects: detailed information depending on the 

preparation, adverse effects often early in the dosage 
Gradual introduction of oral medication, "start low, go slow" 
treatment monitoring: Headache diary 
Treatment duration: 6-12 months, then check for need to 
change/discontinue treatment: if no satisfactory improvement within 
2-3 months after reaching the final dose. 
 

 

 

Combination with  

non-medicinal  

measures: 

- Regular aerobic endurance 
sports 

- Behavioural treatments, e.g. 
biofeedback relaxation 
method 

- Psychological pain 
treatment, e.g. pain 
management, stress 
management 

- Cognitive behavioural 
therapy, where appropriate 

 

 

 

 

 

 

 

Selection/weighing up of preventive treatment in consultation with 
the patient according to these criteria: 

• Level of scientific evidence 
• Headache frequency/distress 
• Anticipated adverse effects and comorbidities 
• Life circumstances (e.g. shift work) 
• Patient preferences 

 
 

Medicines with high evidence: 

-  Betablockers: Propranolol, 
metoprolol, bisoprolol 

- Flunarizine ***** 

- Valproic acid*,**** 

- Topiramate** 

- Amitriptyline (TCAs) 

- OnabotulinumtoxinA 

 (for chronic migraine)** 

Monoclonal antibodies (high 
evidence)***: 

 

monoclonal antibodies against 
CGRP or the CGRP receptor 

- Eptinezumab i.v. 

- Erenumab s.c. 

- Fremanezumab s.c. 

- Galcanezumab s.c. 
 

Medicines with low evidence: 

- Opipramol**** 

- Venlafaxine**** 

- (ASA) 

- Magnesium 

- Magnesium plus vitamin B2 plus 
coenzyme Q10 

- ACE inhibitor**** (Lisinopril) 

- Sartans**** (Candesartan) 

*Not in women of childbearing age, **Evidence from prospective 
studies on chronic migraine, ****Off-label use, ***** Duration of 
treatment: six months 
 

 

 

***Requirements of the Joint Federal Committee for reimbursement by 
the statutory health insurance must be observed when prescribing. 

 
  

 

Additional to or alternative to 
non-drug and drug preventive 
treatment: 

non-invasive 
neuromodulation 

Prevention treatment in special situations, see Chapter 6 for: 
comorbid disorders, preventive treatment of migraine aura, children and adolescents, pregnancy and 
menstrual migraine 
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4.2 Substances administered orally to prevent migraine (Table 8) 
 

 

 

4.2.1 Betablockers 

Betablockers are effective in the preventive treatment of migraine. Most data is available on 
propranolol and metoprolol, with more than 50 trials each. Meta-analyses and reviews also confirm 
the preventive treatment effect of betablockers (260-262). At a dose of 160 mg, Holroyd et al. 
calculated an average reduction in migraine activity of 44% for propranolol (260). A meta-analysis 
included 108 randomised controlled trials, 50 placebo-controlled trials and 58 comparative efficacy 
trials. Compared with placebo, propranolol reduced headache days by 1.5 days/month in episodic 
migraine (95% CI: -2.3 to – 0.65). The 50% responder rate had a relative risk of 1.4 (95% CI: 1.1–1.7) 
(262). In a Cochrane analysis, the relative risk of responding to treatment with propranolol was 
reported as 1.94 (95% CI 1.61-2.35) in the placebo-controlled trials (263). Response rates tend to 
increase with dose, where doses of propranolol between 60 and 320 mg/d were studied. However, 
the criterion "response to treatment" was not defined uniformly in the trials, which explains the 
partially heterogeneous results. Compared to other migraine preventive treatment substances (other 
betablockers, calcium antagonists), no significant difference in potency was found. However, this 
result could also be methodological (small number of cases). 

Superiority to placebo has been demonstrated for the 200 mg/d dose of metoprolol in several trials 
(264, 265). The potency of metoprolol was comparable to that of propranolol (263). 

A double-blind controlled trial from India compared the effect of propranolol 160 mg with 100 mg 
topiramate in patients with chronic migraine (266). In the topiramate group, 55.9% of patients met 
the criteria and also the criteria for medication-overuse headache, compared with 47.6% in the 
propranolol group. Recruitment had to be terminated prematurely due to the COVID-19 pandemic, 
so the trial was hampered somewhat.  

 

 

 

 

 

 

 

Recommendations 

▪ The beta-blockers propranolol and metoprolol, the calcium antagonist flunarizine as well 
as the anticonvulsants valproic acid and topiramate and the antidepressant amitriptyline 
are effective in migraine prevention treatment. 

▪ Valproic acid must not be prescribed to women of childbearing age because of its 
teratogenic properties. 

▪ 

▪ 

Valproic acid may only be used off-label. 

Betablockers bisoprolol, ACE inhibitors and sartans are also effective but less well 
studied. 
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93 patients received topiramate and 82 propranolol. The primary endpoint was the mean change in 
migraine days over each 28-day period from baseline, compared with weeks 25-28 on treatment. The 
number of migraine days decreased by 2.9 ± 0.7 days with topiramate and by 4.6 ± 0.8 days with 
propranolol. The difference was not statistically significant. The secondary endpoints also did not 
differ significantly between the two treatment groups. 
Adverse effects were reported in the topiramate group by 32 of the 93 patients and in the 
propranolol group by 30 of the 82 patients. Concomitant medication overuse had no influence on the 
results. Statistically, propranolol was neither inferior nor superior to topiramate. This was the only 
trial that has explicitly investigated the migraine preventive treatment effect for chronic migraine 
with and without medication overuse. The evidence for the preventive treatment effect of other 
betablockers is less well established. Bisoprolol was significantly superior to placebo in one trial and 
equally effective to metoprolol in another (267-269). Positive trials are also available for timolol 
(270-272), atenolol (273-275) and nebivolol (276). However, these trials are older and of lower 
quality, which means that these betablockers can only be considered as alternative drugs. Acebutolol 
(277), alprenolol (278), oxprenolol (279) and pindolol (280) (211) are not effective in preventing 
migraine. 

 
4.2.2 Flunarizine and other calcium channel blockers 

Flunarizine was the only calcium channel blocker that has been shown to have a significant effect in 
migraine preventive treatment (262, 281-291). The potency of flunarizine does not differ from that 
of metoprolol, but adverse effects (depression, weight gain) were more common when taking 
flunarizine (291). Flunarizine is a calcium antagonist from the class of calcium overload blockers. 
Other, "pure" calcium channel blockers such as nifedipine (292) and nimodipine (293) were not 
effective in migraine preventive treatment. Verapamil has only been studied in very small trials and 
is probably not effective either. 

The recommended dose of flunarizine is 10 mg at night. However, 5 mg is just as effective. As a 
result, to reduce adverse effects, the dose should be reduced to every 2nd day. Only the 5 mg dose 
should be used in patients over 65 years of age. After six months, a break in treatment should be 
taken. Flunarizine has also been adequately studied in children (294). For children, the dose is 5 mg a 
day or every 2nd day. However, there is no approval for use in children. 

Flunarizine was shown to be as effective as topiramate in reducing non-headache migraine 
symptoms, possibly due to effects on the dopamine/prolactin system (295). 

A meta-analysis (25 trials) examined the evidence for the efficacy, tolerability and safety of 
flunarizine. This showed that flunarizine reduced headache frequency by 0.4 attacks per 4 weeks 
compared to placebo (5 trials, 249 participants: mean difference – 0.44; 95% CI -0.61 to -0.26). The 
analysis also showed that the efficacy of flunarizine preventive treatment was comparable to that of 
propranolol (7 trials, 1151 participants, mean difference-0.08; 95% CI -0.34 to 0.18) (296). 
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Population-based trials of flunarizine-induced parkinsonism in Taiwan with 6470 migraine patients 
show an incidence rate of parkinsonism in the control group without flunarizine exposure of 1.92 
and in the flunarizine-treated group 8.72 per 1000 person-years (hazard ratio 4.07; 95% CI: 2.84–
5.85). In 45- to 64-year-old and ≥ 65-year-old subjects, the risk of flunarizine-induced parkinsonism 
was 3.18-fold (95% CI = 1.63-6.20) and 4.89-fold (95% CI = 3.09-7.72) higher, respectively, than in 
controls (297). Overall, the risk can thus be classified as low, but flunarizine should not be used in 
patients with Parkinson's disease or familial Parkinson's syndromes. If extrapyramidal motor 
symptoms occur, the treatment should be stopped. Only the 5 mg dose should be used in patients 
over 65 years of age. Flunarizine should not be used in people with pre-existing depression or a 
history of recurrent depression. 

As treatment with flunarizine is often accompanied by tiredness, flunarizine is taken in the evening. 
Treatment can be started with 5 mg in the evening and increased to 10 mg in the evening if it is 
effective. The long half-life of flunarizine must be taken into account, which is why the treatment 
can also be adjusted to every 2nd day. This switch should be effected after 4-8 weeks if there is a 
response to treatment. After half a year, the further indication for treatment should be checked by a 
discontinuation test; if the migraine increases again, the treatment can be restarted. 
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Table 8: Substances for migraine preventive treatment with high/good scientific evidence 

Active substance Dosage Adverse effects  

(selection) 

Contraindications 
(selection) 

Propranolol 40–240 mg H: Fatigue, arterial 
hypotension 

G: Sleep disorders, dizziness 

S: Hypoglycaemia, 
bronchospasm, bradycardia, 
gastrointestinal complaints, 
erectile dysfunction 

A: AV block, bradycardia, 
heart failure, sick sinus 
syndrome, bronchial asthma 

R: Diabetes mellitus, 
orthostatic dysregulation, 
depression 

Bisoprolol* 5–10 mg 

Metoprolol 50–200 mg 

Flunarizine ** 5–10 mg H: Fatigue, weight gain 

G: Gastrointestinal 
complaints, depression 

S: Hyperkineses, tremor, 
parkinsonoid 

A: Focal dystonia, 
pregnancy, lactation, 
depression 

R: M. Parkinson's in the family 

Topiramate 25–100 mg H: Fatigue, cognitive disorders, 
weight loss, paresthesias 
G: Taste changes, psychoses, 
kidney stones, depression 
S: Narrow-angle glaucoma 

A: Renal insufficiency, kidney 
stones, narrow-angle glaucoma 
R: Depression, anxiety disorder, 
low body weight, anorexia 

Valproic acid* 500–1000 mg H: Fatigue, dizziness, 
tremor 

G: Skin rash; hair loss, weight 
gain 

S: Liver dysfunction 

A: Liver dysfunction, pregnancy 
(neural tube defects), women of 
childbearing age, alcohol abuse. 

OnabotulinumtoxinA 
in chronic migraine 

155–195 U i.m. G: Muscle soreness, 
cosmetic undesirable 
effects, neck muscle 
weakness. 

A: Myasthenia gravis 

R: Anticoagulation 

Amitriptyline 50–75 mg H: Fatigue, dry mouth, 
dizziness, weight gain 

A: Heart failure, glaucoma, 
prostatic hypertrophy, 
adenoma 

Adverse effects divided into these categories: H: Frequent; G: Occasional; S: Rare; contraindications divided into: 
A: Absolute, R: Relative, *off-label, **for flunarizine treatment pause after six months 
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4.2.3 Anticonvulsants 
 

 
The effect of topiramate in migraine preventive treatment has been proven by numerous 
randomised trials (298-300). In a meta-analysis of six randomised, placebo-controlled trials, the 50% 
response rate ratio was 2.67 (50% CI 1.94-3.66) for the comparison of topiramate with placebo 
(301). According to the expert information, topiramate should be used for the preventive treatment 
of migraine headaches in adults after careful consideration of possible alternative treatment 
methods. The dosage of topiramate should be slowly phased in at 2 × 12.5 or 2 × 25 mg. The target 
dose should be 2 × 50 mg (if necessary, up to 2 × 100 mg) per day. There is a dose-response 
relationship regarding efficacy and weight loss (302). Limiting factors in the use of topiramate are 
above all cognitive adverse effects, which occur almost exclusively in the titration phase (303), but 
also depressive moods. 

The HER-MES trial prospectively investigated the tolerability and effect of topiramate compared to 
erenumab using a double-blind, placebo-controlled, double-dummy design. A total of 777 patients 
were randomised. With a very rigid up-dosing regimen for topiramate up to a daily dose of 50-100 
mg/day, erenumab at the 70- or 140-mg dose proved to be more tolerable (discontinuation due to 
adverse effects in 38.9% of the topiramate group vs. 10.6% in the erenumab group) and more 
effective. The proportion of patients who experienced at least a 50% reduction in migraine headache 
days was 55.4% in the erenumab group vs. 31.2% in the topiramate group (304). 

There was also evidence from smaller trials and subgroup analyses for efficacy in medication overuse 
and in chronic migraine (300, 305, 306). The TOP-PRO trial was a double-blind, randomised 
comparison of the efficacy of 100 mg topiramate with 160 mg propranolol in CM. However, due to 
the COVID-19 pandemic, fewer patients were randomised than planned. On average, migraine days 
decreased by 5.3 ± 1.2 days in the topiramate group (n = 46) and by 7.3 ± 1.1 days in the propranolol 
group (n = 49) after the 24-week treatment period compared with baseline (p = 0.226). The effects of 
the two substances were comparable. In a phase IV open-label trial, headache discomfort, 
productivity limitations and depression were assessed by means of questionnaires. 

Recommendations 

▪ 

▪ 

▪ 

Topiramate is effective in preventing migraines. 

Topiramate is also effective for the preventive treatment of chronic migraine and MOH. 
 

Valproic acid has also been shown to be effective in trials. However, the substance has 
not been approved for this indication and no pharmaceutical manufacturer of a valproic 
acid drug has agreed to off-label use. According to the G-BA decision, there is an off-label 
indication for migraine preventive treatment in adults aged 18 years and older, except 
for patients of childbearing age, if treatment with other medicinal products authorised 
for this purpose has not been successful, or is contraindicated. 
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Both groups improved, with patients treated with topiramate performing significantly worse. 
Compared to baseline, at week 30, the HIT-6 score improved by 5.6 vs. 1.3 points, the PHQ-9 (9-item 
Patient Health Questionnaire Quick Depression Assessment) score improved by 2.1 vs. 0.5 points and 
the FIMQ (Functional Impact of Migraine Questionnaire) score improved by 16.5 vs. 5.1 points (307). 
In combination with nortriptyline, topiramate was effective in patients who did not respond to 
monotherapy (308). 

Valproic acid has been shown in several trials to significantly reduce the frequency, but not the 
intensity, of migraine attacks (309, 310). In a meta-analysis of 7 placebo-controlled trials with 782 
participants and 7 controlled trials against active comparators with 554 participants, active 
treatment with valproate medication was significantly superior to placebo for the 50% response rate 
(odds ratio, 4.02; 95% CI 2.17- 7.44; I2 = 66%) (311). 

However, valproic acid is not approved for the preventive treatment of migraine. According to the 
G-BA decision of 18.8.22, the off-label use of valproic acid in adults was determined as follows: 
migraine preventive treatment in adults aged 18 years and older, except for patients of childbearing 
age, if treatment with other medicinal products authorised for this purpose has not been successful, 
or is contraindicated. Prescription and supervision of treatment may only be carried out by 
specialists in neurology and/or psychiatry or in psychiatry and psychotherapy." 

Lamotrigine (312) and levetiracetam (313, 314) have been shown to reduce the frequency of 
migraine attacks in patients with migraine in small non-placebo-controlled trials. Lamotrigine is 
effective in reducing the frequency of migraine attacks in patients with migraine with but not 
without aura (315). In a comparative trial, zonisamide showed similar efficacy to topiramate (316). 

 
4.2.4 Antidepressants 

 

 
Amitriptyline was only proven in migraine preventive treatment in older trials of methodologically 
lower standard (317-323). However, a meta-analysis from 2015 proves the efficacy (302). In a 2017 
meta-analysis, amitriptyline also showed a significant decrease in headache frequency and a 
significantly higher 50% response rate in a pairwise comparison with placebo recent comparative 
trial, 25 mg amitriptyline and 3 mg melatonin were equally effective in reducing monthly migraine 
days after 3 months of treatment for episodic migraine (327). 
(324). Amitriptyline has comparable efficacy to topiramate (325). Amitriptyline was also effective in 
treating chronic migraine according to the post-hoc evaluation of an older trial (326). In a 

Recommendations 

▪ 

▪ 

Amitriptyline is effective in preventing migraines 

SSRIs are not effective in preventing migraines. 
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The best effect was found after taking it for 4 months, so it was crucial that the drug was used for a 
sufficient period of time. Amitriptyline should preferably be given as preventive treatment when 
combined with tension-type headache, chronic neuropathic pain or chronic back pain, or if – as was 
often the case with chronic pain – there was additional depression. Opiramol (50-150 mg) has shown 
efficacy in an older trial (328). Venlafaxine is a serotonin and noradrenaline reuptake inhibitor for 
which two small controlled positive trials are available (329, 330). In a non-inferiority trial, 25 mg 
amitriptyline and 37.5 mg venlafaxine per day for eight weeks reduced the number of migraine 
attacks comparably (331). Opipramol and venlafaxine are not approved for migraine preventive 
treatment in Germany. 

 
4.2.5 Medicines for migraine preventive treatment with lower evidence 

 

 

 

4.2.5.1 Analgetic agents 

In principle, the use of analgesics for preventive treatment contradicts the concept of medication-
overuse headache, as every day of analgesic preventive treatment taken would have to be counted 
formally as a day taken. The trials on analgesics were all of slightly shorter duration, so this problem 
cannot be reflected in the trial data. Consequently, this substance class plays a very minor role in 
everyday clinical practice and was at best suitable for short-term preventive treatment. However, 
since there is a certain amount of evidence available, it will nevertheless be discussed here. Overall, 
the evidence base is only moderate. In special situations such as menstrual migraine, the use of e.g. 
naproxen in short-term preventive treatment is justified, see separate chapter in the guideline. 

 

Acetylsalicylic acid 

Acetylsalicylic acid (ASA) at a low dose of 100-300 mg/d probably has a small migraine preventive 
effect. 

Recommendations 

▪ 

▪ 

Acetylsalicylic acid has a low efficacy for migraine preventive treatment. 

Dietary supplements with efficacy in migraine preventive treatment include 
magnesium, butterbur, riboflavin and coenzyme Q10. However, the scientific evidence 
is limited. 

▪ 

▪ 

Gabapentin and levetiracetam have low efficacy. 

Some sartans and ACE inhibitors have a migraine preventive effect. They are especially 
suitable in patients with arterial hypertension. 
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A phase III, multinational, multicentre, double-blind, active-controlled trial evaluated the efficacy 
and safety of 300 mg acetylsalicylic acid (n = 135) compared with 200 mg metoprolol (n = 135) in 
preventing migraine (with 2-6 attacks per month) (332). A total of 270 patients aged 18 to 65 years 
were included. The primary endpoint was equivalence of efficacy, defined as 50% response. A 4-
week placebo phase was followed by a 16-week verum phase. In both treatment groups, attack 
frequency improved during the trial period. There was a reduction from 3 to 2 attacks in the ASA 
group and a reduction from 3 to 1 in the metoprolol group. 45.2% of all metoprolol patients were 
responders compared to 29.6% on ASA. Drug-related adverse events occurred less frequently in the 
ASA group (37) than in the metoprolol group (73). The results of this trial show that metoprolol was 
superior to ASA in migraine preventive treatment. The ASA responder rate in this trial was 
comparable to the placebo rate of other trials. 

In an older and very small double-blind cross-over trial, 28 patients aged 31 ± 14 years were treated 
with acetylsalicylic acid for three months and metoprolol for a further three months after an eight-
week baseline phase (333). Attack frequency was significantly reduced with both treatment 
regimens. A 50% response was observed with metoprolol in 14 cases and with ASA in only three 
cases. 

ASA use (325 mg every other day) was also studied in the randomised, double-blind, placebo-
controlled Physicians' Health Study (334) conducted in the USA. Among other things, the occurrence 
of migraine attacks was queried in annual follow-up questionnaires. Of those randomised to receive 
ASA, 6.0% reported migraine, while 7.4% of participants in the placebo group reported the 
occurrence of migraine. The difference is significant. Overall, however, the chosen endpoint was 
unusual and no longer sufficient from today's viewpoint. 

An evaluation of the randomised Women's Health Study with use of low-dose aspirin and vitamin E 
in 39,876 female healthcare professionals aged >45 years, women with frequent migraine attacks 
were given either 100 mg aspirin every other day (n = 525) or placebo (n = 476) (335). Frequency of 
attacks, like the other endpoints, was assessed by means of questionnaires at 12 months and 36 
months after randomisation and by means of monthly diaries. Women who received aspirin reported 
a reduction in migraine frequency (59.6% vs. placebo 56.4%,) after 36 months. This reduction, as well 
as the severity of the migraine attacks, the duration of the attacks and the migraine-related 
incapacity to work were not statistically significantly different. 

 

Nonsteroidal anti-inflammatory drugs (NSAIDs) 

The data for NSAIDs covers a somewhat broader range. There are at least 23 controlled trials on 10 
different NSAIDs. However, the concerns about MOH were similar. Overall, a small but significant 
benefit was shown for naproxen. Similar trends were seen for flurbiprofen, ketoprofen and 
mefenamic acid. The studies are mostly old. The endpoints and data quality do not meet today's 
requirements. Some trials are listed below as examples. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 58 

 

 

 
 

In a very early trial, naproxen sodium was investigated in a double-blind, placebo-controlled cross-
over trial in 34 patients for migraine preventive treatment. Preference for the drug and therapeutic 
effect were assessed by both patients and investigators. An endpoint that does not do justice to 
today's conditions. In the trial, both groups preferred the drug to placebo. An index of migraine 
activity was calculated from the patients' daily records, which showed a significant reduction in 
headache severity, duration, disability and medication needed. 

A 20-week, placebo-controlled, double-blind cross-over trial investigated a dose of 100 mg 
flurbiprofen two times daily versus placebo for eight weeks each (336). The substance significantly 
reduced migraine intensity (p <.05), the total number of hours with migraine (p <.015) and the 
frequency of taking other analgesics (p <.015). The reduction in migraine frequency did not reach 
statistical significance (p <.10). 

 
4.2.5.2 Other substances 

Magnesium 

Magnesium is used relatively frequently because of its minimal adverse effects and some people’s 
reluctance to take a "real" drug as preventive treatment. 

At a dose of 10 mmol 2 x daily, no efficacy was shown in multicentre, prospective, randomised, 
double-blind, placebo-controlled trials (337). 35 patients had received magnesium and 34 placebo. 
The number of responders was 10 in each group (28.6% on magnesium and 29.4% on placebo). 

In a slightly larger trial, 81 patients were studied for 12 weeks after a 4-week baseline phase and 
treated with either 1 x 600 mg (24 mmol) magnesium trimagnesium citrate or placebo (338). In 
weeks 9-12, attack frequency decreased by 41.6% in the magnesium group and by only 15.8% in the 
placebo group (p <0.05). The number of days with acute medication also decreased significantly in 
the magnesium group. Adverse events were diarrhoea (18.6%) and stomach irritation (4.7%). 

A monocentre, randomised, controlled, cross-over trial investigated the efficacy of magnesium oxide 
compared to valproate (339). Magnesium oxide 500 mg and 2 x 400 mg valproate were compared 
for 8 weeks each. The final phase of the eight weeks was compared with the baseline. It was 
possible to analyse 63 patients. This trial has some weaknesses and is accordingly of limited 
informative value. The authors concluded that 500 mg of magnesium oxide appeared to be similarly 
effective to valproate in migraine preventive treatment and without significant adverse effects. 
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In a second comparative trial of the substances, 82 patients were randomised to a valproate group, 

70 to a magnesium-plus-valproate group and 70 to a magnesium group (340). Baseline was 
followed by three months of treatment. There was a significant reduction in all studied migraine 
parameters for all groups compared to baseline. In direct comparison to the other groups, the 
magnesium group was shown to be inferior to both other groups in terms of headache days. 
Quality of life parameters (MIDAS and HIT-6) showed significant improvement in all groups 
compared to baseline. Again, in a direct comparison, the magnesium group performed significantly 
worse than the other two trial arms. However, this does not demonstrate ineffectiveness because 
no placebo arm was included. 

Overall, the trial data was not completely conclusive and the reduction in attack frequency by 
magnesium was not very pronounced. However, the acceptance and tolerability of the treatment 
were very good in everyday clinical practice. However, higher dosages were not always possible due 
to diarrhoea. All in all, magnesium is suitable for patients who do not want a treatment with a drug 
approved for this purpose. 

 

Butterbur extract 

Butterbur extract (Petadolex) has proven its efficacy in two placebo-controlled trials. 

In a secondary analysis of a randomised, placebo-controlled, small parallel-group trial on the 
efficacy and tolerability of a special butterbur extract (Petadolex) for migraine preventive 
treatment, after a 4-week baseline phase, patients were treated either with two capsules of 
butterbur (25 mg) twice daily (33 patients) or with placebo (27) (341). The attack frequency/month 
decreased within 3 months in the butterbur group from 3.4 to 1.8 (p = 0.0024) and in the placebo 
group from 2.9 to 2.6 (n.s.). The responder rate was 45% in the verum group and 15% in the 
placebo group. 

There was also evidence for the higher dosage. In a slightly larger (n = 245), three-arm randomised 
trial, 75-mg butterbur extract 2 x daily was compared with 50 mg 2 x daily and placebo (342). The 
primary endpoint was defined as the percentage reduction in migraine attacks/month after four 
months. There was a 48% reduction for the 2 x 75 mg dose and a 36% reduction for the 2 x 50 mg 
dose. Only the higher dose was superior to placebo (minus 26%). The 50% response rate of 68% in 2 
x 75 mg was also superior to placebo (49%, p <0.05). 

In extremely rare cases, serious liver dysfunction has occurred in the past. The substance butterbur 
extract is no longer available as a medicinal product in Germany and Austria. 
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Other substances 

Feverfew as CO2 extract was also effective in two trials (343-345). Feverfew is not distributed in this 
form in Germany. The use of other forms of feverfew has not been studied and cannot be 
recommended. 

Two prospective, open-label trials and two smaller randomised, double-blind trials investigated the 
efficacy of memantine (346-348). The double-blind trials examined a dosage of 5-10 mg/day and 
were able to show a reduction of 3.6 and 5.07 migraine days/month, respectively (349). 

Three monocentric trials (all from the same centre) report the efficacy of subcutaneous histamine for 
migraine prevention (350-352). According to these authors, the injection of N-alpha-methylhistamine 
(1-10 ng 2 times/week) reduces the frequency of migraine attacks compared to placebo. Headache 
frequency decreased from 3.8 to 0.5 in the histamine group after 4 weeks, while it only decreased 
from 3.6 to 2.9 attacks in the placebo group (p <0.0001). Itching at the injection sites was the only 
reported and significant adverse effect. 

Of the dopamine agonists, alpha-dihydroergocryptine may be effective (353). 

Only small placebo-controlled trials were available on high-dose vitamin B2 (daily dose 2 × 200 mg), 
which suggest that this substance was effective. Both trials were published by the same group of 
authors (354, 355). In addition, there was some evidence from open trials and trials with children. An 
intense yellowing of the urine was described as a side effect; beyond this, there were no serious 
adverse effects or contraindications. 

The efficacy of coenzyme Q10 (daily dose 3 × 100 mg) has previously been positively tested in a 
small bicentre placebo-controlled trial (356). There was a reduction in attack frequency that was 
significantly more effective than placebo up to 4 months after treatment. The 50% response was 
47.6% for CoQ10 versus 14.3% for placebo (p = 0.02). 

In contrast, no superiority of coenzyme Q10 over placebo could be shown in a double-blind, placebo-
controlled trial in children and adolescents (357). In Germany, coenzyme Q10 was available as a 
dietary food in combination with magnesium and vitamin B2 as well as in combination with omega-3 
fatty acids and other berry extracts and vitamins. The combination reduced the severity of migraine 
attacks compared to placebo, but not the frequency (358). Migraine days per month decreased from 
6.2 to 4.4 days in the verum group and from 6.2 to 5.2 days in the placebo group (p = 0.23). The HIT-6 
decreased by 4.8 points compared to 2 points in the placebo group (p = 0.01). 

The results for gabapentin were mixed to contradictory (359, 360). Various double-blind trials 
investigated 1200-3000 mg/day. An early trial showed a reduction in migraine frequency (38.4% vs. 
13% placebo) and intensity. A second trial showed a 50% response in monthly migraine frequency (P 
= 0.006) and a decrease in average migraine days (p = 0.008) in 46.4% of patients. The largest study 
with a total of 523 patients, who were, however, distributed over several study arms, found no 
statistically significant difference between active treatment and placebo with regard to the reduction 
of migraine headache days (361). 
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A more recent open-label trial investigated the use of levetiracetam in the preventive treatment of 
episodic migraine in 50 patients (362). The data suggest that levetiracetam has some potential for 
the preventive treatment of episodic migraine. However, the quality of evidence was low. 

 
4.2.5.3 ACE inhibitors and angiotensin receptor blockers (sartans) 

In the context of migraine preventive treatment, the mechanism of action of sartans and ACE 
inhibitors is not yet understood. Preclinical trials suggest that the renin-angiotensin system in the 
brain plays a role in the transmission of nociceptive signals, neurogenic inflammation, endothelial 
dysfunction and oxidative stress (363). Overall, however, dose-response trials and larger efficacy 
trials are lacking. 

 

ACE inhibitors 

To date, 3 ACE inhibitors have been studied in double-blind randomised trials and each has been 
compared with placebo. Lisinopril (2 x 10 mg) was studied in a double-blind, placebo-controlled 
cross-over trial in 60 patients aged 19-59 years with migraine with two to six attacks per month for 
12 weeks (364). There was a reduction in hours and days with headaches, migraine days and the 
headache severity index. ITT analysis confirmed the differences in favour of lisinopril. Enalapril 
showed a 50% response superior to placebo and reduced headache severity and duration (365). 
This was compared in a randomised, double-blind, placebo-controlled Iranian trial of 10 mg enalapril 
vs. placebo in 40 migraine patients over a two-month period. 
An older captopril trial with a total of 26 participants showed a reduction in the migraine index 
(number of attacks*duration*severity). In this randomised double-blind trial, treatment was 25 mg 
captopril (three times daily) or placebo for four months (366). 
The trials consistently reported cough as a side effect. With lisinopril, significantly more patients in the 
verum arm reported dizziness as a side effect. 

 

Angiotensin (AT) blockers 

A small placebo-controlled cross-over trial of 60 patients suffering from 2-6 migraine attacks monthly 
investigated candesartan (367). After a 4-week placebo phase, they were randomised to receive 
either 16 mg candesartan or placebo once daily for three months, followed in each case by the other 
medication. The primary endpoint was the number of headache days. During the 12 weeks of 
treatment, the patients suffered from pain on 18.5 days with placebo and on 13.6 days with verum. 
Candesartan also performed better in terms of migraine and headache duration, pain severity and 
disability, but did not have a favourable effect on quality of life. In a second trial, candesartan was 
compared with propranolol and placebo in terms of efficacy and adverse effects (368). The main 
endpoint was the number of days with moderate or severe headaches that lasted at least four hours 
or had to be treated by taking the usual medicines. Secondary trial parameters were the number of 
headache days, the duration of headaches in hours, their intensity, the dosage of analgesics and 
triptans, the number of days missed due to illness and finally the number of responders – defined as 
patients who at least halved the number of migraine days compared to baseline. 
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For the primary endpoint, candesartan and propranolol were almost equally effective and both 
better than placebo. The baseline average of 4.82 migraine days in four weeks decreased to 2.95 
with candesartan and 2.91 with propranolol (placebo 3.53). The two drugs were also clearly superior 
to the placebo in most secondary outcomes, with the exception of days with headache for 
propranolol, number of analgesic doses for candesartan and days missed from work, which neither 
drug was able to significantly reduce. 

The second angiotensin receptor blocker studied was telmisartan (369). Here, 80 mg was 
randomised and double-blinded against placebo in 95 migraine patients with three to seven 
migraine attacks in three months. The primary endpoint was the reduction in the number of 
migraine days in the last four weeks of the 12-week treatment period compared with the four-week 
baseline. The reduction was 1.65 for telmisartan and 1.14 for placebo. Corrected post-hoc analyses 
showed a 38% reduction in migraine days with telmisartan vs. 15% with placebo (p = 0.03) and a 
borderline significant difference in 50% responders (40% vs. 25%, p = 0.07). The frequency of 
adverse events was similar for both treatments. 
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4.3 Monoclonal antibodies against CGRP or the CGRP receptor to 

prevent episodic migraine 
 

 

Recommendations 

▪ The monoclonal antibodies against CGRP (eptinezumab, fremanezumab and 
galcanezumab) or against the CGRP receptor (erenumab) are superior to treatment with 
placebo in the prevention of episodic migraine. 

▪ The at least 50% responder rate ranges from 30% to 62% after 3-6 months. The at least 
50% responder rate for placebo ranges from 17% to 38%. 

▪ The efficacy of monoclonal antibodies can be evaluated within 4–12 weeks. In chronic 
migraine, a delayed response may occur, so that a response can still be observed after 5-6 
months. According to the approval, treatment success is to be reviewed after 3 months 
(for eptinezumab after six months). 

▪ A direct comparison of the monoclonal antibodies with each other is not possible 
due to the data currently available. 

▪ Erenumab is discontinued less frequently due to adverse reactions compared to 
topiramate. 

▪ Erenumab was better tolerated and more effective than topiramate in a direct 
comparison. Comparative studies with other migraine prevention treatments to 
date are not available. 

▪ The efficacy of the monoclonal antibodies has also been demonstrated for patients 
with headaches associated with overuse of analgesics or migraine medications 
(MOH). 

▪ All monoclonal antibodies are approved for migraine prevention treatment in adults 
experiencing at least four migraine days per month. 

▪ With regard to reimbursement by the SHI, the G-BA determined a considerable added 
benefit for fremanezumab and galcanezumab for adult patients only if they do not 
respond to, were not suitable for, or cannot tolerate any of the above-mentioned drug 
treatments with the active class substances metoprolol, propranolol, flunarizine, 
topiramate, amitriptyline (and, in the case of chronic migraine, onabotulinumtoxinA). For 
both products, a national special case in practice was also agreed for this population, 
meaning that prescriptions do not weigh heavily on budgets. For erenumab, the G-BA 
determined a considerable additional benefit compared to migraine preventive treatment 
with topiramate on the basis of the submitted benefit dossier, based on the results of the 
HER-MES trial. Reimbursement by the state health system is thus possible for erenumab 
without prior treatments. This regulation applies retroactively from 1.4.2022. A budget-
neutral prescription within the framework of a nationwide special case in practice is only 
granted if at least one previous therapy (metoprolol, propranolol, flunarizine, topiramate, 
amitriptyline or onabotulinumtoxinA) was not effective or was not tolerated or if there 
are contraindications to all of the above-mentioned active substances. 
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▪ For episodic migraine, treatment success is defined as a reduction in average monthly 
migraine days of 50% or more compared to pre-treatment over a period of at least 
three months. In chronic migraine, a reduction in migraine days of 30% or more is 
considered a therapeutic success. Documentation using an analogue or digital 
headache calendar is recommended. 

▪ Alternative clinically acceptable criteria include significant improvements in validated, 
migraine-specific, patient-reported outcome measurements such as a 30% reduction in 
MIDAS score for those with baseline scores above 20 or a reduction in the score on the 6-
item Headache Impact Test (HIT-6) of at least 5 points. 

▪ If there is no response to one monoclonal antibody, a switch to another monoclonal 
antibody may be considered. Here, the differences in the amounts reimbursed with 
regard to previous treatments must be taken into account. 

▪ Monoclonal antibodies against CGRP or the CGRP receptor should not be administered to 
pregnant women and during lactation. They should not be used in women who are not 
using contraception or not using adequate contraception. 

▪ Furthermore, monoclonal antibodies should be used with caution in patients with 
coronary heart disease, ischaemic insult, subarachnoid haemorrhage or peripheral arterial 
occlusive disease as well as inflammatory bowel disease, COPD, pulmonary hypertension, 
Raynaud's disease, wound healing disorders and after organ transplants until appropriate 
safety data are available. For children and adolescents, there is as yet insufficient 
information on tolerability and safety. None of the antibodies has yet been approved for 
use in children and adolescents. 

 

 
Until the approval of monoclonal antibodies against CGRP or the CGRP receptor (mAbs), the beta-
receptor blockers propranolol, metoprolol and bisoprolol, the calcium antagonist flunarizine, the 
anticonvulsants valproic acid and topiramate, and the tricyclic antidepressant amitriptyline were 
available for migraine preventive treatment with a high level of evidence (370). OnabotulinumtoxinA 
was also effective in chronic migraine. The drugs used so far for migraine preventive treatment have 
a comparable effect. According to the current recommendations of the International Headache 
Society, the target criterion was the 50% responder rate (371). This describes the percentage of 
migraine patients who usually experience a reduction in migraine days/month of ≥ 50% from 
baseline after three months of treatment. 
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The migraine preventive treatments available so far are effective for many patients. However, one 
problem with most migraine preventive treatments to date is adverse drug reactions. This explains 
why adherence and persistence are low (372). Initial analyses of health insurance data suggest that 
treatment adherence is significantly higher with the use of monoclonal antibodies against CGRP or 
the CGRP receptor compared to classical preventive treatments. Thus, adherence was 56.5% higher 
in the CGRP antibody group than in the conventional preventive treatment group, and persistence 
was 61.1% higher (373). 

 
4.3.1 Calcitonin gene-related peptide (CGRP) and migraine 

In 1990, Goadsby and Edvinsson identified the important role of CGRP in the pathophysiology of 
migraine (374, 375). They systematically examined neuropeptides in blood samples from the jugular 
vein during acute migraine attacks. They found that CGRP was released during migraine attacks and 
that CGRP levels decreased when the attack was successfully treated with sumatriptan. The release 
of CGRP was inhibited by the activation of 5-HT1B and 5-HT1D receptors. These receptors are targeted 
by the triptans as part of attack treatment. Interventions in the CGRP circuit are effective against 
migraine attacks, as shown, among others, in a trial by Olesen and Diener, in which a CGRP 
antagonist ended migraine attacks significantly more often than placebo (376). 

Four monoclonal antibodies – eptinezumab, erenumab, fremanezumab and galcanezumab – have 
undergone extensive clinical trials in episodic and chronic migraine and have shown superiority to 
placebo (377). Monoclonal antibodies have a molecular weight of around 150 kDa and cannot cross 
the intact blood-brain barrier to any relevant extent (378). As a result, these are called "large 
molecules" in contrast to conventional pharmaceuticals and the "gepants" (379), which are "small 
molecules". Due to the production process, fully human, recombinant antibodies (ending in "umab") 
are distinguished from humanised antibodies that still contain murine parts (ending in "zumab"). 
Fully human and humanised monoclonal antibodies are specific, lead only minimally to the 
formation of autoantibodies and have a favourable side-effect profile. Due to their size, no relevant 
central nervous adverse effects are to be expected. Due to the degradation to amino acids, they do 
not interact with other drugs in that they bypass hepatic and renal elimination steps. Monoclonal 
antibodies must be administered either subcutaneously or intravenously, with corresponding dosing 
intervals ranging from four weeks to three months. There are no trials so far that have demonstrated 
a possible difference in efficacy, tolerability and safety. However, imaging trials suggest different 
sites and modes of action in the brain between erenumab and galcanezumab (380). 

The four monoclonal antibodies are presented in Table 9 with regard to dosage, use, adverse drug 
reactions and restrictions on use. 
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Table 9: Dosage, use, adverse drug reactions and limitations of use of monoclonal antibodies, modified from 

(381) 

Active substance Dosage Adverse effects  

(UAW) 

Contraindications (CI) and 

restrictions on use (RU) 

Erenumab 70 mg s. c. 
pre-mixed pen 
or 
syringe 

140 mg s. c. 
pre-mixed pen 
or 

syringe 

every four weeks 

Frequently: Hypersensitivity 
reactions such as rash, 
swelling/oedema, angioedema 
and urticaria; constipation, 
pruritus, muscle spasms, 
reaction at the injection site, 
anaphylactic reaction possible, 
increase in blood pressure 
possible. 

CI: Hypersensitivity to the substance 
or other ingredients 

RU: Age <18 years (no data available); 
avoid use during pregnancy to stay on 
the safe side. 

No safety data available for patients 
with severe cardiovascular disease. 

Fremanezumab 225 mg s. c. 
pre-mixed pen 
or syringe 

1 x monthly 

675 mg s. c. (3 x 
225 mg pre-
mixed pen or 
syringe) 
quarterly 

Very frequently: Pain at the 
injection site, induration at the 
injection site, erythema at the 
injection site 

Frequently: Itching at the 
injection site 

Occasionally: Rash at the 
injection site, hypersensitivity 
reactions such as rash, pruritus, 
urticaria and swelling. 

CI: Hypersensitivity to the substance 
or other ingredients 

RU: Age <18 years (no data available); 
to stay on the safe side, avoid use 
during pregnancy and in severe 
cardiovascular disease. 

Galcanezumab Initially: 240 mg 

s. c. 

(2 x 120 mg pre-
mixed pen) 

Thereafter: 120 

mg 
s. c. pre-mixed 
pen monthly 

Very frequently: Pain at the 
injection site, reactions at the 
injection site 

Frequently: Vertigo, constipation, 

pruritus 

Occasionally: Urticaria, Rarely: 
anaphylactic reaction possible 

CI: Hypersensitivity to the substance 
or other ingredients RU: Age <18 years 
(no data 
available); avoid use during pregnancy 
and in cases of severe cardiovascular 
disease to stay on the safe side 

Eptinezumab 100 mg i.v. every 
12 weeks or 300 
mg i.v. every 12 
weeks possible 
 

Very frequently: Nasopharyngitis 

Frequently: Hypersensitivity 
reactions, fatigue 

infusion-related reactions 
(usually occur during the 
infusion) 

CI: Hypersensitivity to the substance 
or other ingredients, hereditary 
fructose intolerability (HFI). 

RU: Age <18 years (no data available); 
avoid use during pregnancy, as well in 
cases of cardio-vascular disease and 
serious neurological disease to stay on 
the safe side 

 
With the exception of the HER-MES trial (see below), there have been no trials comparing the 
individual antibodies with each other or with the previously established migraine preventive 
treatments. To enable an indirect comparison, the 50% responder rate was used across the trials. 
However, it must be taken into account that the inclusion criteria and definitions of the endpoints in 
the peer-reviewed trials were in part different and therefore a direct comparison of the efficacy of 
the individual antibodies is not possible. The second part of the review describes the results for 
important subgroups of patients. 
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4.3.2 Erenumab for the preventive treatment of episodic migraine 

In the STRIVE trial, a phase III trial in episodic migraine, migraine patients received either erenumab 
70 mg, 140 mg or placebo subcutaneously once a month for six months (382). The primary endpoint 
of the trial was the change in migraine frequency between baseline and months four to six, 
measured with the mean number of migraine days per month. Secondary endpoints were 50% 
responder rate, number of days on acute medication and change in quality of life as measured by 
the migraine physical function impact diary (MPFID). 

A total of 955 patients were included in the trial (382). 319 received placebo, 317 the low dose (70 
mg) and 319 the high dose (140 mg) of erenumab. The mean age of the patients was 41 years and 
85% were women. 60% used triptans and 78% analgesics to treat migraine attacks. 40% of the 
patients had experience with other medications for migraine preventive treatment. 40% reported 
that previous migraine preventive treatment was either not effective or had unacceptable adverse 
effects. In the baseline phase, patients had a mean of 8.2 migraine days per month and 9.3 
headache days. On average, they took triptans on 3.4 days per month. The reduction in migraine 
days per month was 3.2 in the 70 mg erenumab group and 3.7 in the 140 mg erenumab group. This 
was significantly greater compared to 1.8 days in the placebo group. The difference was statistically 
significant. The 50% responder rate, based on monthly migraine days, was 43.3% for the low dose 
and 50% for the high dose of erenumab, compared with 26.6% in the placebo group. The difference 
was also statistically significant. Significant differences were also seen for use of specific migraine 
medications (e.g. triptans), which decreased by 1.1 days in the 70 mg treated group and by 1.6 days 
in the 140 mg treated group, compared to 0.2 days in the placebo group. Scores on the MPFID 
(migraine physical function impact diary) scale, which measures physical impairment, improved 
significantly by 4.2 and 4.8 points in the erenumab groups, compared with 2.4 points in the placebo 
group. The incidence of adverse drug reactions was not significantly different between erenumab 
and placebo. 

The second phase III trial (ARISE) was a randomised, double-blind, placebo-controlled trial that 
enrolled 577 patients with episodic migraine (383). Patients received either 70 mg of erenumab 
subcutaneously or placebo every four weeks. The primary endpoint was a decrease in migraine days 
per month. Secondary endpoints were the 50% responder rate for migraine days, the change in days 
on which migraine-specific symptomatic acute medication was taken (e.g. triptans), and an 
improvement of 5 or more points of the "Migraine Physical Function Impact Diary Score". These 
endpoints were recorded at the end of the three-month treatment phase. 

The patients were 42 years old on average and 85% were female. Migraine had existed for an 
average of 20 years. About half of the patients had migraine with aura. Half of the patients had not 
received any migraine preventive treatment so far. 60 percent of the patients took specific migraine 
medications such as triptans to treat acute migraine attacks. The average number of migraine days 
per month at baseline was 8.2 days. 

 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 68 

 

 

 
 

There was a significant reduction of 2.9 migraine days per month within 3 months with erenumab 
compared to 1.8 days with placebo. The 50% responder rate was 39.7% for erenumab and 29.5% for 
placebo, with an odds ratio (OR) of 1.9, a 95% confidence interval between 1.12 and 2.27. There was 
also a significant reduction in days of specific migraine medication, with a reduction of 1.2 days with 
erenumab and 0.6 days with placebo. This difference was significant with a p-value of 0.002. 
Performance as measured by the physical impairment and impact on everyday activities domain 
score measured by the migraine physical function impact diary was not significantly different. 
Erenumab had a side effect profile comparable to placebo. Occasionally, upper respiratory tract 
infections occurred and some patients complained of injection site pain (12/289 with placebo, 
17/283 with erenumab). Only 5 patients in the erenumab group discontinued treatment due to 
adverse effects. 

The LIBERTY trial prospectively investigated the administration of erenumab 140 mg every 4 weeks 
in patients for whom between two and four migraine preventive treatment agents had been 
ineffective or intolerable in the past (384). The trial enrolled 246 patients and treated them with 
erenumab or placebo for 12 weeks. Subsequently, the patients were treated openly for 156 weeks. 
The primary endpoint was at least a 50% reduction in migraine days at weeks 9-12. 

In the trial, 39% of patients had two unsuccessful attempts at treatment with migraine preventive 
treatments, 38% had three attempts and 23% had four attempts. The most commonly discontinued 
treatments were topiramate (85%), amitriptyline (45%), propranolol (45%) and metoprolol (38%). At 
week 12, the 50% response rate was 30.3% with erenumab and 13.7% in the placebo group. This 
corresponds to an odds ratio of 2.73 with a 95% CI of 1.43-5.19. Erenumab was also significantly 
more effective than placebo for all secondary endpoints. In addition, patient-oriented endpoints 
were investigated. Erenumab was shown to be superior on the HIT-6 scale (headache impact test) 
and a score measuring productivity at work (WPAI = work productivity and activity impairment 
score). 

Summarising the randomised trials on the efficacy of erenumab in episodic migraine, both doses of 
70 and 140 mg are significantly more effective than placebo. The reduction in migraine days per 
month ranged from 2.9 to 3.7 days, compared to 1.8 to 2.3 days for placebo. Across the three trials, 
the mean number of migraine days at baseline was 8.4 and was reduced by a mean of 3.3 days with 
erenumab. The median 50% responder rate was 45% for erenumab and 24-27% for placebo. 

The speed of onset of action of erenumab was assessed in a post-hoc analysis of the phase III trials 
for episodic migraine (STRIVE) (382) and chronic migraine (385). For episodic migraine, a significant 
reduction in weekly migraine days was found even after the first week of treatment for the 140 mg 
dose (reduction of -0.6 days vs. -0.1 under placebo) and a higher rate of patients with ≥ 50% 
reduction in weekly migraine days (386). 
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The HER-MES trial is currently the only direct comparison trial of a CGRP (receptor) antibody with a 
conventional migraine preventive treatment (304). There were 777 patients with migraine on ≥ 4 
days per month randomised 1:1 into two treatment groups (erenumab 70 or 140 mg or topiramate 
50-100 mg). The primary endpoint was discontinuation of medication due to adverse effects during 
the 24-week double-blind phase. The rate of treatment discontinuation was significantly lower in the 
erenumab group than in the topiramate group (10.6% vs. 38.9%; OR 0.19; p <0.001). The secondary 
endpoint, the proportion of patients with ≥ 50% reduction in monthly migraine attacks, was 
achieved by significantly more patients taking erenumab compared with topiramate (55.4% vs. 
31.2%, OR 2.76; p <0.001). 

The first long-term data from open-label trials of erenumab in episodic migraine (387) come from the 
open-label follow-up trial that tracked participants over 5 years (388). After 5 years of continuous 
treatment, there was a sustained reduction of 5.3 days in monthly migraines from 8.7 days. The 
monthly intake of acute medication was reduced from 6.3 days by 4.4 days with sustained 
improvement in several patient reported outcomes (PROs, evaluation of a treatment measure by 
subjective assessment, e.g. structured questionnaires). However, it must be taken into account that 
patients with a lack of efficacy or adverse effects did not continue the trial. No new safety signals 
were found after five years compared to previous trials. 

To date, no comparative trial on the efficacy of the two dosages has been conducted. A network 
meta-analysis showed significantly better efficacy, in terms of a 50% responder rate and the number 
of monthly days taking migraine-specific acute medication, at a 140 mg dose with a comparable side 
effect profile, compared with the 70 mg dose (389). In clinical practice, some patients may benefit 
from a dose of 140 mg of erenumab once monthly compared with 70 mg, particularly patients with 
difficult-to-treat migraine and previous treatment failure. Erenumab at 140 mg had numerically 
better efficacy than 70 mg (390). 

 
4.3.3 Erenumab for the preventive treatment of episodic migraine 
Fremanezumab was compared to placebo in the HALO-EM trial (391). This was a double-blind, 
placebo-controlled, parallel-group trial conducted at 123 headache centres in nine countries. After a 
28-day baseline, treatment was given for 12 weeks with subcutaneous administration of 
fremanezumab. Inclusion criteria included an age between 18 and 70 years and episodic migraine 
with 6-14 headache days per month, of which at least four days had to fulfil the criteria of migraine. 
Only patients who had a history of either not responding to or not tolerating two or more classes of 
migraine preventive treatment or for whom the corresponding class of medication was 
contraindicated were included. About 20% of the trial participants were stable on migraine 
preventive treatment medication and continued that treatment in the trial. Patients were 
randomised into three groups. 290 patients received 225 mg fremanezumab every four weeks, 291 
patients received a single dose of 675 mg fremanezumab and 294 patients received placebo. The 
primary endpoint was the mean change in migraine days per month over the 12-week treatment 
period. 
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The patients were 42 years old on average and 85% were female. Migraine had existed for an 
average of 20 years. At baseline, the patients had a mean of 9 migraine days and on 7.7 days the 
patients took medication to treat the migraine attack. Specific migraine medication was taken on 6-7 
days. In the treatment group receiving fremanezumab once a month, there was a significant 
reduction of 3.7 migraine days compared to 2.2 migraine days with placebo. With the single higher 
dose of fremanezumab, there was a decrease in migraine days per month of 3.4 days. Here, too, the 
difference compared with placebo (decrease of 2.6 days) was significant. The 50% responder rate, 
based on migraine days per month, was 47.7% in the fremanezumab 3-injection group, 44.4% in the 
patients treated only once with 675 mg fremanezumab, and 27.9% in the placebo group. These 
differences were significant. Significant differences in favour of fremanezumab were also seen for all 
secondary endpoints, such as days of headache medication use and migraine impairment as 
measured by the MIDAS score. There were no significant differences in adverse drug reactions 
between the three treatment groups. Pain at the injection site and upper respiratory tract infections 
were reported most frequently. Therapy was discontinued by five patients in each treatment group 
due to adverse effects. 

In patients in a follow-up trial of the HALO-EM (391) and the HALO-CM trial (392) and in other 
patients, Blumenfeld et al. investigated whether there was a wearing-off effect of fremanezumab 
towards the end of the dosing interval of one or three months. Regardless of the underlying migraine 
pattern (EM, CM) and dosing interval, there was no increase in weekly migraine days towards the end 
of the dosing interval (393). 

 
4.3.4 Galcanezumab for the preventive treatment of episodic migraine 

The two EVOLVE (evaluation of LY2951742 in the prevention of episodic migraine) trials were double-
blind, randomised, placebo-controlled trials that compared subcutaneous injections of galcanezumab 
with placebo (394, 395). Patients received a subcutaneous injection of galcanezumab 120 mg, 240 
mg or placebo once a month for six months, with a starting dose of 240 mg in the 120 mg treatment 
arm. Patients with 4-14 migraine days/month were included. The primary endpoint of the trials was 
the mean reduction in migraine days during the trial period, compared to baseline. In addition, the 
50%, 75% and 100% responder rates were calculated, migraine days with the use of acute medication 
as well as the quality of life and the restriction in everyday life caused by the migraine. Pre-existing 
migraine preventive treatment had to be discontinued before inclusion in the trial. 
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The EVOLVE-1 trial enrolled 858 patients. The mean age of the patients was 40.7 years and 84% were 
women. In the baseline period, the mean frequency of migraine days per month was 9.1. Both doses 
of galcanezumab were significantly more effective than placebo. The mean reduction in migraine 
days was 4.7 days (120 mg) and 4.6 days (240 mg) for galcanezumab, compared with placebo at 2.8 
days (p <0.001). The trial also showed significant differences for all secondary endpoints in favour of 
galcanezumab. 

The EVOLVE-2 trial enrolled 915 patients and also treated them with 120 mg (n = 231) or 240 mg (n = 
223) galcanezumab 1 x monthly. 461 patients received placebo. The patients were on average 41.9 
years old and 85.4% were female. In the baseline period, the mean frequency of migraine days per 
month was 9.1. The mean reduction in migraine days was 4.3 days (120 mg) and 4.2 days (240 mg) 
for galcanezumab, compared with placebo at 2.3 days (p <0.01). This trial also showed superiority of 
galcanezumab over placebo for the secondary outcome parameters. The at least 50% responder 
rates were 62.3% and 59.3% for the 120 mg dose of galcanezumab and 60.9% and 56.5% for the 240 
mg dose in the two trials, compared with 38.6% and 36% with placebo. The 100% response rates 
were 15.6% and 11.5% (120 mg), 14.6% and 13.8% (240 mg), compared with placebo 6.2% and 5.7%. 
However, it must be taken into account that these rates do not refer to complete freedom from pain 
over the entire six months, but to at least one (or more) attack-free months. In a pooled analysis of 
the two EVOLVE trials, 0.7% of patients at 120 mg and 1.4% at 240 mg galcanezumab showed 
complete freedom from pain over all six months of treatment (396). 

The treatment with galcanezumab was very well tolerated. Apart from injection site reactions, there 
were no differences in adverse drug reactions between verum and placebo. Only a few patients 
discontinued the trial because of adverse effects. The frequencies were 1.7% and 2.3% for placebo, 
2.2% and 4.2% for the 120 mg dose, and 4.0% and 3.3% for the 240 mg dose of galcanezumab. 

The monoclonal antibody against CGRP galcanezumab was more effective than placebo in 
preventing episodic migraine in two randomised, double-blind, placebo-controlled trials over a six-
month period. There were no differences in efficacy between the two doses of 120 and 240 mg. 

 
4.3.5 Eptinezumab for the preventive treatment of episodic migraine 
The PROMISE-1 trial compared three doses of eptinezumab (30 mg, 100 mg and 300 mg) with 
placebo in patients with episodic migraine (397). The primary endpoint was the reduction in monthly 
migraine days over weeks 1-12. The trial lasted a total of 48 weeks. 888 patients were available for 
the evaluation. The mean number of migraine days per month at baseline was 8.4 to 8.7 days in all 
treatment groups. Eptinezumab 30, 100 and 300 mg vs. placebo significantly reduced migraine days 
per month from baseline at weeks 1-12. The percentage of patients with ≥ 50% reduction in migraine 
days per month was 50.2% for eptinezumab 30 mg, for 100 mg it was 49.8%, for 300 mg 56.3% and 
for placebo 37.4%. Adverse drug reactions were not significantly different between eptinezumab and 
placebo. Upper respiratory tract infections and nasopharyngitis were numerically more frequent with 
eptinezumab than with placebo. 
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For eptinezumab, the speed of onset of action was also investigated (398). Patients were randomised 
to receive 100 mg eptinezumab or placebo within one to six hours after the onset of a migraine 
attack. The primary endpoints of time to freedom from headache and time to freedom from the 
most bothersome symptom were achieved significantly earlier with eptinezumab (median four hours 
and two hours) compared with placebo (median nine hours and three hours). Eptinezumab is not 
approved for the acute treatment of migraine. However, the trial shows that the effect can occur 
very quickly. This effect may be relevant in the context of starting prophylactic treatment for 
refractory status migraenosus. 

 
4.4 Studies on the preventive treatment of chronic migraine 

 
4.4.1 OnabotulinumtoxinA and topiramate 

In chronic migraine, a preventive treatment effect has been proven by methodologically sound 
placebo-controlled trials only for onabotulinumtoxinA and topiramate. The two PREEMPT trials with 
onabotulinumtoxinA included a total of 1384 patients with chronic migraine (399, 400). The double-
blind trial investigated two treatment cycles at three-month intervals, followed by a six-month open-
label treatment phase. In a pooled analysis (401), onabotulinumtoxinA significantly reduced days 
with headache, frequency of migraine attacks, days with marked headache, cumulative headache 
hours per day and subjective impairment compared to placebo. The number of headache days per 
month decreased by 8.4 days in the onabotulinumtoxinA group, from 19.9, and by 6.6 days in the 
placebo group, from 19.8. OnabotulinumtoxinA also showed good efficacy in patients with overuse 
of analgesics or migraine medications (402). However, secondary headaches caused by MOH were 
excluded in the PREEMPT trials. 

The efficacy of topiramate in the treatment of chronic migraine has been demonstrated in two 
randomised, placebo-controlled trials. 59 patients were treated with placebo or topiramate 100 
mg/day for 16 weeks (403). 22% of patients treated with topiramate showed at least a 50% 
reduction in headache days/month (0% in the placebo group, p = 0.012) (305, 404). Headache days 
reduced on average by -3.5 ± 6.3 per month in the verum group and by 0.2 ± 4.7 in the placebo group 
(p = 0.02). There was also a significant improvement in headache days (p <0.03) in the patients (78%) 
with medication overuse (3.5 ± 7.1 days). A similar result was shown in a larger (n = 306) American 
trial (405). In the topiramate group, there was also a significant reduction (6.4 +/- 5.8) in migraine 
days compared to placebo (4.7 +/- 6.1; p = 0.01). 
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4.4.2 Erenumab for the preventive treatment of chronic migraine 

Erenumab has been studied in connection with chronic migraine in a phase II trial (385). This was a 
randomised, double-blind, placebo-controlled, multicentre trial that included patients with chronic 
migraine in the United States and Europe. The patients were treated in a ratio of 3:2:2 randomised 
to subcutaneous placebo, erenumab 70 mg or erenumab 140 mg every four weeks for 12 weeks. The 
primary endpoint was the change in migraine days per month from the four-week baseline to the 
last four weeks of the double-blind treatment phase. 

A total of 667 patients were included in the trial. 286 received placebo, 191 the low dose and 190 
the high dose of erenumab. The monthly reduction in migraine days was 6.6 days for the two doses 
of erenumab and 4.2 days for placebo. The absolute difference of minus 2.4 days was significant. 
Adverse effects were reported by 39% of patients in the placebo group, 44% in the low dose and 
47% in the high dose of erenumab. The most common adverse effects were pain at the injection 
site, nausea and upper respiratory tract infection. Autoantibodies against erenumab were detected 
in 11 patients in the low-dose group and three patients in the high-dose group. No abnormalities 
were found in the laboratory values or the ECGs. 

The CGRP receptor antibody erenumab was more effective than placebo in reducing migraine days in 
patients with chronic migraine at both doses of 70 and 140 mg. 

 
4.4.3 Fremanezumab for the preventive treatment of chronic migraine 

The HALO-CM trial was a randomised, placebo-controlled trial in patients with chronic migraine, in 
which patients were divided into three treatment groups (392). The first treatment group received 
an initial dose of 675 mg fremanezumab (quarterly) and placebo subcutaneously after four and eight 
weeks. In the second group, patients received 675 mg fremanezumab initially and 225 mg after four 
and eight weeks (monthly dosing), while the patients in the third group received the placebo. The 
primary endpoint was the mean change in headache days per month, defined as days with 
headaches that lasted at least four hours, had an intensity of at least moderate, or were treated 
with specific migraine medication such as triptans or ergot alkaloids. The primary endpoint was the 
frequency of headache days per month over 12 weeks. 

A total of 1130 patients were included. A total of 376 received fremanezumab once (quarterly), 379 
monthly and 375 placebo. The patients were on average 41 years old and 88% were female. 20% 
were taking migraine preventive treatment. 30% had experience with topiramate and 15% with 
botulinum toxin. The median number of headache days at baseline was 13 and the number of days 
with any headache intensity was 20. 16 migraine days were observed at baseline, medication for 
headache treatment was taken on 13 days and specific migraine medication on 11 days. The mean 
reduction in headache days per month was 4.3 after a single dose of fremanezumab, 4.6 with 
monthly dosing and 2.5 with placebo. The difference from placebo was statistically significant.  
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The at least 50% responder rate was 38% and 41% for fremanezumab and 18% for placebo. Adverse 
drug reactions were comparable. There was a transient increase in liver enzymes in five patients 
taking fremanezumab and in three patients in the placebo group. 

 
4.4.4 Galcanezumab for the preventive treatment of chronic migraine 

The REGAIN trial was a randomised, double-blind, placebo-controlled trial in patients with chronic 
migraine (406). The trial had a three-month double-blind, placebo-controlled phase and a nine-
month open-label phase. Patients with chronic migraine between the ages of 18 and 65 years were 
randomised at a ratio of 2:1:1 to placebo (n = 558), galcanezumab 120 mg with an initial dose of 240 
mg (n = 278) and 240 mg galcanezumab (n = 277). The treatment took place once per month. The 
primary endpoint was the reduction in monthly migraine days during the three-month double-blind 
treatment phase, compared to baseline. 

Patients randomised to the 240 mg/month group that is not approved as maintenance treatment 
were on average 39-42 years old, while the group treated with galcanezumab 120 mg (after a single 
loading dose of 240 mg at baseline) were slightly younger than the placebo group. 85% of the trial 
participants were women. The migraine had persisted for a mean of 21 years and the mean number 
of migraine days per month during baseline was 19.4. The mean number of headache days per 
month was 21. 78% of patients had previous experience of preventive treatment and 31% of patients 
had failed two or more preventive treatments in the past. In 64% of the patients, there was an 
overuse of analgesics and migraine medicines. Galcanezumab resulted in a significantly greater 
reduction in the number of migraine days per month compared to placebo. The reduction in migraine 
days per month was 2.7 with placebo, 4.8 with the lower dose of galcanezumab and 4.6 with the 
higher dose. The at least 50% response rate was 15.4% with placebo, 27.6% with the low dose and 
27.5% with the high dose of galcanezumab. There was also a significant superiority of galcanezumab 
for the quality-of-life instruments used. Galcanezumab was very well tolerated. The most common 
adverse effects were pain at the injection site and respiratory infections, although these did not 
differ between the three treatment groups. 

 
4.4.5 Eptinezumab for the preventive treatment of chronic migraine 

Eptinezumab was studied in a double-blind, randomised, placebo-controlled phase III trial in 1072 
patients with chronic migraine (407). Patients were randomised to an injection of eptinezumab 300 
mg, 100 mg or placebo. The primary endpoint was the reduction in monthly migraine days in weeks 
1-12 compared with the 28-day screening period. This was achieved for all groups. The 50% 
responder rates over weeks 1-12 for eptinezumab 300 mg and 100 mg were 61.4% and 57.6%, 
respectively, versus 39.3% for placebo (each p <0.0001 vs. placebo). Eptinezumab was well tolerated 
and side effect rates were similar to placebo. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 75 

 

 

 
 

4.5 Other guidelines on the use of monoclonal antibodies for 
preventing migraine 

The 2022 European Headache Federation guideline recommends the use of monoclonal antibodies 
in patients with episodic or chronic migraine (1). For migraine patients who need preventive 
treatment, monoclonal antibodies targeting the CGRP pathway were considered the first treatment 
option. Although monotherapy is generally preferable, for some migraine patients a single 
medication does not provide sufficient pain relief. In these cases, a combination of different drugs 
can be considered, taking into account the pharmacological history and comorbidities. In people 
with episodic or chronic migraine, there was insufficient evidence to recommend combining 
monoclonal antibodies targeting CGRP with other medications for migraine preventive treatment. 
With the conventional oral preventive medications, migraine patients were usually treated for 6 to 
12 months. In people with episodic or chronic migraine, it is suggested that a break in treatment 
with monoclonal antibodies be considered after 12-18 months of continuous treatment. 

However, there is no data-based foundation for these recommendations. 

The American Headache Society has only issued recommendations, not guidelines (409). The criteria 
for assessing the success of the treatment are taken from these recommendations. 

 
4.6 Comparison of the efficacy of monoclonal antibodies in treating 

episodic and chronic migraine 

A comparison of the individual monoclonal antibodies (mAbs) is methodologically critical, as there 
are multiple differences in the design of the trials and in the inclusion and exclusion criteria, and 
different methods are used to calculate the reduction in migraine days and the at least 50% 
responder rate. One of the meta-analyses showed the highest odds ratio based on 50% responder 
rate for fremanezumab (2.58), followed by galcanezumab (2.41), erenumab (2.25) and eptinezumab 
(2.02) (301), with overlapping 95% confidence intervals. Early real-world data from uncontrolled 
trials show that 50% responder rates across all antibodies were lower in patients with chronic 
migraine than in those with episodic migraine (410, 411). 

 
4.7 Particular populations and queries 

 
4.7.1 Previous failure of migraine preventive treatment 
The value of mAbs in patients who have not responded to other preventive treatment has been 
investigated in several trials and subgroup analyses. Some pivotal trials have included patients who 
have not responded to previous preventive treatments for episodic and chronic migraine at 
sufficient doses and for sufficient durations. Ultimately, these data form the basis for the first 
evaluation by the Federal Joint Committee (G-BA), on which the specifications for reimbursability in 
the area of statutory health insurance were based. 
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The primary objective of the LIBERTY trial was to evaluate the response to 140 mg of erenumab in 
patients with refractory episodic migraine without concomitant medication overuse in a randomised, 
double-blind, placebo-controlled trial design (412). The main inclusion criterion for the trial was that 
the patients had not responded to and/or had not tolerated two to four of the following substances 
within the previous five years: propranolol or metoprolol, topiramate, flunarizine, valproate, 
amitriptyline, venlafaxine, lisinopril, candesartan or another locally approved preventive treatment 
such as cinnarizine, indoramine, oxeterone, nadolol or pizotifen. At least one of the failed treatments 
had to have been with propranolol, metoprolol, topiramate or flunarizine. For valproate, either the 
insufficient effect had to be proven or there had to be a contraindication. An insufficient effect 
required a sufficiently long treatment duration of at least two to three months. Intolerability was 
defined as any discontinuation of medication due to adverse effects. The other inclusion and 
exclusion criteria essentially corresponded to those of the pivotal trials already presented. 

121 patients received erenumab, 125 patients received placebo. In both treatment groups, three 
patients dropped out prematurely. The trial population was balanced across both treatment arms. In 
both arms, 70% of patients had high-frequency episodic migraine with 8-14 migraine days per 
month. An insufficient response to 2, 3 or 4 substances was present in the verum group in 36%, 36% 
and 27% respectively, and in the placebo group in 42%, 39% and 18% respectively. The substances 
most frequently used without success in the past were in descending frequency: topiramate, 
propranolol, amitriptyline, metoprolol and valproate. The primary endpoint of at least a 50% 
reduction in migraine days in the 3rd month of treatment compared to baseline was met by 30% of 
patients in the erenumab group and 14% in the placebo group (OR 2.7 [95% CI = 1.4-5.2]). 

All the secondary endpoints were also met: there was a significant decrease in monthly migraine 
days at weeks 1-4 (mean -1.8 days vs. 0.1 on placebo), weeks 5-8 (-2.3 vs. 0.1 days) and weeks 9-12 (-
1.8 vs. -0.2 days). There was a significant decrease in the number of days on acute medication and a 
significant decrease in physical function impairment (MPFIT) and general headache impairment (HIT-
6) during each of the 3 4-week treatment intervals. 

This trial showed for erenumab that a significant preventive treatment effect with good tolerability 
can be achieved in the 140 mg dose even in patients with proven treatment resistance or treatment 
intolerability to two to four pre-treatments. In this patient population, too, the onset of action of 
erenumab was demonstrated within the first four weeks of treatment. Based on this data, the 
administration of erenumab is possible in patients with episodic migraine without concomitant 
medication overuse with existing intolerabilities and insufficient response to standard preventive 
treatments. 
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For patients with refractory chronic migraine, a subgroup analysis of the phase II trial of erenumab 
in chronic migraine is available (413). This analysed the monthly administration of 70 or 140 mg of 
erenumab versus placebo in the subgroup of patients who had failed to respond to preventive 
treatments with substances from at least one or two substance categories compared to patients 
without failure to preventive treatment. Of the total of 667 patients, 492 patients had received 
preventive treatment in the past. Of these, 360 had not responded and 326 had not tolerated the 
treatment because of adverse effects. Topiramate (n = 299), beta-receptor blockers (n = 231) and 
tricyclic antidepressants (n = 209) had been used most frequently without success. Three subgroups 
were formed: patients who had not previously been treated or who had been treated successfully 
(group 1), patients with intolerability or treatment failure to at least 1 substance class (group 2) or 
at least 2 substance classes (group 3). Patients in group 1 had been ill for less time, had fewer days 
of taking migraine-specific acute medication and overused medication less frequently than the 
other two subgroups. Numerically, monthly migraine days decreased more with erenumab 
treatment than with placebo treatment in all subgroups. In the groups with unsuccessful pre-
treatment, the 140 mg dose was more effective than the 70 mg dose and the placebo response rate 
was lower than in patients without previous treatment failure. Adverse events were reported 
slightly less frequently in the group without treatment failure (30.6–37.5%) than in the groups with 
previous treatment failure (42.2–60.0%). However, there were no significant differences compared 
to the respective group treated with placebo.  

There was also a subgroup analysis of the REGAIN trial in which patients with chronic migraine aged 
between 18 and 65 years were randomised at a ratio of 2:1:1 to placebo (n = 558), galcanezumab 
120 mg with an initial dose of 240 mg (n = 278) or 240 mg galcanezumab (n = 277) (414). The 
treatment took place once per month. This analysed the two doses of galcanezumab versus placebo 
in the subgroup of patients who had failed to respond to preventive treatments with at least 1 or at 
least 2 preventive treatment agent(s) (American Academy of Neurology/American Headache 
Society recommendation grades A and B) including onabotulinumtoxinA compared to patients 
without failure to preventive treatment. Of the total of 1113 patients, 573 had not responded to at 
least one substance, 347 to at least two substances and 199 to at least three substances or had not 
tolerated the treatment due to intolerabilities in the previous five years. Topiramate (57.6%), 
amitriptyline (31.4%), propranolol (26.7%), valproate (20.1%) and onabotulinumtoxinA (17.3%) had 
been used most frequently without success. The criteria for medication overuse headache were 
met in 63.8% of the total collective. Three subgroups were formed: patients without a history of 
treatment failure, patients with intolerability or treatment failure of at least one or at least two 
substance classes. Treatment with galcanezumab was significantly superior to placebo treatment in 
all three groups over the entire three months at both doses. With the two groups with a history of 
one or more treatment failures, response to the 120 mg dose was better than response to the 240 
mg dose. Only in the group without previous treatment failure was the response to the 240 mg 
dose better. Response rates to placebo were consistently highest in the group without a history of 
treatment failure and lowest in the group with at least two previous treatment failures. 
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The randomised, double-blind, placebo-controlled phase IIIb FOCUS trial recruited patients aged 18-
70 years with episodic or chronic migraine with documented failure of two to four classes of 
migraine preventive treatment medications in the past ten years. 

Patients received a single dose of fremanezumab (month 1: 675 mg; months 2 and 3: placebo), 
monthly fremanezumab (month 1: 225 mg for episodic migraine and 675 mg for chronic migraine; 
months 2 and 3: 225 mg in both migraine subgroups) or placebo for 12 weeks. The primary endpoint 
was the mean reduction in the monthly number of migraine days during the 12-week treatment 
period. Between November 2017 and July 2018, 838 participants with episodic (329 = 39%) or 
chronic migraine (509 = 61%) were included. The reduction in monthly migraine days over 12 weeks 
was higher for fremanezumab than for placebo. The reduction was -0.6 days for placebo, -3.7 days 
for quarterly fremanezumab (difference vs. placebo -3.1 [95% CI = -3.8 to -2.4]; p <0.0001) and -4.1 
with monthly fremanezumab (difference vs. placebo -3–5 [95% CI = -4.2 to -2.8]; p <0.0001). Three 
subgroups were formed: patients with treatment failure of two (n = 414), three (n = 265) or four (n = 
153) prior treatments. Treatment failure was defined as inadequate response after three months or 
discontinuation due to intolerability or contraindication or if the patient was not suitable for 
treatment. Treatment with galcanezumab was significantly superior to placebo treatment in all three 
groups over the entire three months at both doses. Response rates to placebo were highest in the 
group with two prior treatment failures and lowest in the group with four prior treatment failures 
(415). 

The CONQUER trial recruited 462 participants with episodic (269 = 58%) or chronic (193 = 42%) 
migraine. Patients received at least one injection of placebo (n = 230) or galcanezumab (n = 232) 
(416). Patients treated with galcanezumab experienced a significantly greater reduction in migraine 
headache days compared to placebo in months 1–3. The galcanezumab group had an average of 4.1 
fewer monthly migraine headache days compared with baseline (13.4), while the placebo group had 
an average of 1.0 fewer compared with baseline (13.0; difference between groups -3.1; 95% CI -3.9 
to -2.3; p <0.0001). The type and number of treatment-related adverse events were comparable 
between galcanezumab and placebo. Treatment-related adverse events were reported in 122 (53%) 
of 230 patients in the placebo group and in 119 (51%) of 232 patients in the galcanezumab group. 

Eptinezumab was studied in migraine patients who had failed previous treatments in the DELIVER trial 
(417). There were 891 people randomised to receive eptinezumab 100 mg (n = 299), eptinezumab 300 mg 
(n = 294) or placebo (n = 298). The change in mean monthly migraine days from baseline to weeks 1-12 was 
-4.8 (SE 0.37) with eptinezumab 100 mg, -5.3 (SE 0.37) with eptinezumab 300 mg and -2.1 (SE 0.38) with 
placebo. The difference from placebo in the change from baseline in mean monthly migraine days was 
significant for eptinezumab 100 mg and eptinezumab 300 mg. 

Treatment-related adverse events occurred in 127 (42%) of 299 patients in the eptinezumab 100 mg group, 
120 (41%) of 294 in the eptinezumab 300 mg group and 119 (40%) of 298 in the placebo group. 
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Based on the subgroup analyses available so far, there was evidence that treatment with 
eptinezumab, erenumab, fremanezumab and galcanezumab was also effective in patients with 
previously treatment-resistant chronic migraine with and without concomitant medication overuse 
or MOH. 

 
4.7.2 Onset of action of the monoclonal antibodies 

Early onset of action was shown for all four monoclonal antibodies. This was an advantage over the 
previously established preventive treatments, where the effect can also set in quickly, but usually 
several weeks of slow up-titrating were necessary and the first efficacy assessment was usually not 
until 8–12 weeks after a tolerable target dose has been reached. Up-titrating is not necessary for 
any of the antibodies. Administration of galcanezumab begins with an on-off loading dose of 
2 x 120 mg. In the case of erenumab, treatment begins with 140 mg and, for fremanezumab, with a 
675 mg dose administered at 3-month intervals. The early onset of action of erenumab was 
investigated in a trial that analysed data for chronic and episodic migraine (386). Compared to 
placebo, the onset of action was proven in the first week of treatment. Both the 70 mg and 140 mg 
doses were significantly superior to placebo in both episodic and chronic migraine from week two 
onwards after the start of treatment. A comparable situation was seen in the patients who achieved 
at least a 50% reduction in migraine days. In the first week after injection, erenumab 140 mg was 
already significantly superior to placebo for episodic migraine, and after two weeks for both doses. 
For chronic migraine, both doses were significantly superior to placebo from the first week. 

For fremanezumab, a post-hoc analysis also shows a rapid onset of action in chronic migraine (418). 
The headache hours as recorded with an electronic diary were analysed. Statistical superiority was 
shown for the administration of 225 mg and 675 mg compared to placebo from day seven. In 
addition, the proportion of patients with at least a 50% reduction in headache hours or days with 
headache of moderate to severe intensity from week one was higher than with placebo. 

A post-hoc analysis also demonstrated a rapid onset of action for galcanezumab (420). Already in the 
first week of treatment, galcanezumab proved to be significantly superior to placebo. 

Possibly due to the intravenous administration, a very early onset of action was shown for 
eptinezumab (407). There was a superior effect compared to placebo from day one after 
administration of the trial medication (421). 
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4.7.3 Initial response and minimal duration of treatment with monoclonal 
antibodies 

In a post-hoc analysis, the effect of galcanezumab on initial non-responders to treatment was analysed 
(422). In that analysis, study participants who did not achieve a 50% reduction in monthly migraine days in 
month one of treatment showed a response in months two and three more frequently than participants on 
placebo, justifying treatment for three months. 
Looking at the trial results of the papers published so far on the response to the monoclonal 
antibodies against CGRP or the CGRP receptor, chronic migraine seems to respond somewhat later 
than episodic migraine. For patients with chronic migraine, a subgroup analysis of a real-world study 
showed that the conversion rate from patients with chronic migraine to episodic migraine increases 
by month five after starting therapy with erenumab (423). 

Overall, the data on all antibodies justifies a treatment trial over three months, even if a very early 
response was often seen. A response can still occur in the 2nd or 3rd month, even if no therapeutic 
success has been demonstrated beforehand. For eptinezumab, treatment should initially be given for 
six months. This is in line with the guidelines in the Summary of Product Characteristics (see table 
10), so the treatment should initially be given for three months (or, in the case of eptinezumab, for 
six months). If there is no sufficient therapeutic success, the treatment is terminated. In the case of 
chronic migraine, a treatment trial over 5–6 months may be useful. 

 
 

Table 10: Guidelines for reviewing treatment with mAbs or discontinuation of treatment according to the 

applicable Summary of Product Characteristics 

Substance EMA (D, A) Swissmedic (CH) 

Erenumab At regular intervals after the first three months of 
treatment, it is recommended to evaluate whether 
to continue treatment. 

If there is no response to treatment or 
after 12 months at the latest, a re-
evaluation should be carried out as to 
whether the treatment should be 
continued. 

Fremanezumab The benefit of the treatment is to be evaluated 
within three months of the start of treatment. Any 
further decision regarding a continuation of 
treatment must be weighed up individually for each 
patient. 
 It is recommended that the need to continue 
treatment be assessed regularly thereafter. 

If there is no response to treatment or 
after 12 months at the latest, a re-
evaluation should be carried out as to 
whether the treatment should be 
continued. 

Galcanezumab The success of the treatment should be assessed 

three months after the start of treatment. Any 

further decision to continue treatment should be 

made individually for each patient. It is 

recommended to check regularly afterwards whether 

further treatment is necessary. 

A re-evaluation should be made 
regarding the need to continue 
treatment if there is no response to 
treatment, or at least once a year. 

Eptinezumab The benefits and continuation of treatment should 

be assessed six months after the start of treatment. 

If there is no response to treatment or 
after 12 months at the latest, 
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 Any further decision regarding a 

continuation of treatment must be weighed 
up individually for each patient. 

a re-evaluation should be carried out 
as to whether the treatment should be 
continued. 

 

 

4.7.4 Further target parameters for the efficacy of migraine preventive 
treatment with medication 

In addition to the target parameter of > 50% responders, significant results for the reduction in the 
number of days taken for acute medication and for the impairment of quality of life due to migraine 
were also demonstrated in all pivotal trials. These aspects should be included in the assessment of 
the efficacy of the treatment. 

 
4.7.5 Dose interval (one versus three months) 

Erenumab is injected subcutaneously at four-week intervals, galcanezumab at monthly intervals. For 
fremanezumab, there is the option of monthly and trimonthly administration. The dose is 225 mg 
for monthly treatment and 675 mg for quarterly treatment. There is no significant difference 
between monthly and quarterly dosing, while there is a slight tendency towards better efficacy for 
the shorter treatment interval. Trimonthly treatment is not recommended for women of 
childbearing age without adequate contraception. Eptinezumab is infused every 12 weeks; no trial 
results are available on other dosing intervals. 

 
4.7.6 Combination treatment 

Evidence for a beneficial effect of combination treatment with other preventive treatment 
medications for both episodic (EM) and chronic migraine (CM) is currently drawn from a post-hoc 
analysis of pooled data from two trials of fremanezumab (424). In both trials, fremanezumab or 
placebo was administered s.c. every 28 days for three months. In both trial arms, patients used their 
preventive treatment medications (taken for at least three months). These included betablockers, 
calcium channel blockers, anticonvulsants, candesartan, tricyclic antidepressants, venlafaxine, 
mirtazapine, triptans, opioids and non-steroidal anti-inflammatory drugs (when taken daily as 
preventive treatment). Headache characteristics were recorded electronically 28 days before the 
first dose of fremanezumab (screening phase) and during the three treatment cycles. The primary 
analysis was the average number of migraine days and at least moderate headache days within each 
month of treatment and the average change in these parameters in each month, compared to 
baseline. The secondary endpoint was the number of acute medications used in each treatment arm 
and treatment cycle. There were 133 patients (66 with placebo, 67 with a preventive treatment) 
included in the analysis. In the patient group treated with fremanezumab, mean migraine 
days/month decreased from 14.6 to 10.5 (-4.12) and in the placebo group from 14.6 to 12.1 (-2.47) 
(p = 0.0321).  
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Moderate to severe migraine days (12.3 vs. 11.7) were also statistically significantly reduced in the 
verum group compared to the placebo group (-4.16 vs. -2.37; p = 0.0058). The number of days on 
which an additional acute medication had to be taken was statistically significantly reduced in the 
group of patients treated with fremanezumab (-3.88 vs. - 2.52; p = 0.0414). At least a 50% reduction 
in migraine days was achieved in 40% of patients in the verum group (vs. 24% in the placebo group). 
The adverse event rate was low, and not specific to dose and medication. The authors concluded 
from these results that fremanezumab as an add-on treatment compared to placebo statistically 
significantly reduces the number of migraine and headache days and that the combination should be 
considered in clinical practice, especially as no interactions between CGRP antibodies and other 
migraine preventive treatments are expected. When treatment with fremanezumab is initiated, 
treatment with a medicinal product for migraine prevention may be continued concomitantly if 
deemed necessary by the prescriber. 

Based on pathophysiological considerations suggesting differential modulation of trigeminal 
activation in the context of a migraine attack by CGRP (receptor)-blocking substances (monoclonal 
antibodies against CGRP as a ligand or its receptor and gepants acting on trigeminal A-delta fibres) 
and onabotulinumtoxinA (acting on trigeminal C-fibres), the concept of a dual treatment is discussed. 
Initial uncontrolled trial data suggests a possible additive effect (425). 

 
4.7.7 Reduction of the intake of acute medication 

In all randomised trials, the days on which acute medication was taken were recorded. However, 
some trials only considered the administration of triptans. These were naturally higher in chronic 
migraine than in episodic migraine. Table 11 shows a reduction in days of medication for acute 
migraine attacks under placebo from +0.5 to -3.1 and under active treatment from -1.1 to -4.9. 
Although a direct comparison is not possible, there are no differences between eptinezumab, 
erenumab, fremanezumab and galcanezumab. 

 
Table 11: Reduction in the number of days per month that medicines are taken to treat acute migraine 

attacks 

Substance Trial Placebo Treatment 1 Treatment 2 

Erenumab EM (382) -0.2 70 mg -1.1 140 mg -1.6 

EM (383) -0.6 70 mg -1.2  

EM (426) +0.5 70 mg -1.3  

CM (385) -1.6 70 mg -3.5  

Fremanezumab EM (427) -3.1 225 mg -4.9 675 mg -4.8 

EM (391) -1.6 225 mg -3.0 675 mg -2.9 

CM (392) -1.9 675 mg -3.7 675/225/225 mg -4.2 

Galcanezumab EM (394) -2.2 120 mg -4.0  

EM (395) -1.9 120 mg -3.7  

CM (406) -2.2 120 mg -4.7  

Eptinezumab CM (428) -5.0 100 mg -9.8 300 mg -8.5 
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4.7.8 Discontinuation test or pause in treatment after initial 
therapeutic response 

According to the expert information, in Germany and Austria a regular review is to be carried out as 
to whether the treatment should be continued (for deviating regulation in Switzerland, see Table 
12). In clinical practice, this means pausing the medication and waiting to see whether the 
therapeutic success continues after discontinuation of the medication and, if necessary, a 
resumption if the condition worsens again. 

In the two EVOLVE trials, the course of migraine at the end of the six-month double-blind treatment 
phase was examined over a further four months (429). In month six, the number of migraine days in 
the month had decreased by 4.5–5 days. Four months after stopping, the migraine worsened again. 
However, the reduction in migraine days was still 3.5–4.1 days compared to baseline. A further 
analysis in patients who discontinued erenumab and galcanezumab at the end of the open-label 
long-term trials also showed that, although there may be an increase in monthly migraine days again 
from week five, these do not reach baseline levels (430). 

In a longitudinal cohort trial with equal proportions of patients on erenumab, fremanezumab and 
galcanezumab, discontinuation after stabilisation to 8.2–6.6 migraine days at weeks 5–8 and (10.3 ± 
6.8 days) and 13–16 (12.5 ± 6.6 days) again resulted in a statistically significant increase in migraine 
days (431). Migraine-related quality of life and migraine impairment also increased significantly 
again after discontinuation (432). After the treatment break of monoclonal antibodies, it was shown 
that the number of monthly migraine days increases again in many patients a few months after the 
end of treatment, whereby the initial level before the start of treatment was not always reached. 

There is a consensus statement from the migraine and headache societies of the German-speaking 
countries on the duration of treatment for migraine preventive treatment with medication (433, 
434) (see Table 12). In the event of a renewed increase, treatment with the last effective medication 
should be restarted. In an uncontrolled trial, it was shown that there was a significant decrease in 
monthly migraine days, monthly headache days and acute medication days after resumption of the 
last effective antibody treatment (435). 

 
Table 12: Recommended duration of treatment until migraine preventive treatment is discontinued 

Recommended duration of treatment 

Patients with low-frequency (<8 monthly migraine 
days; MMDs) episodic migraine at baseline, shorter 
duration of disease and without comorbid conditions 
such as depression, anxiety disorder or chronic pain 
disorder. 

Patients with a prolonged history of migraine, high-

frequency episodic(≥ 8 MMDs), or chronic migraine 

at the start of treatment and concomitant disorders 

such as depression, anxiety disorder or chronic pain 

disorder 

9 to 12 months of treatment with clinically significant 

reduction in migraine (i.e. ≥ 50% reduction in MMD 

, ≥ 30% reduction in MIDAS, ≥ 5 points reduction in 

HIT-6) before attempting interruption 

of the at least 12 to 24 months of treatment with 

clinically significant reduction in migraine (i.e. ≥ 30% 

to ≥ 50% reduction in MMD, ≥ 30% reduction 

in MIDAS, ≥ 5 points reduction HIT) before a migraine 

preventive treatment takes place 
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 discontinuation test of the migraine prevention 
treatment completed 

Treatment with flunarizine must be interrupted after 
six months according to the recommendations in the 
summary of product characteristics. 

Exceptions: Treatment with flunarizine must be 
interrupted after six months 

 

 
4.7.9 Switch from one antibody to another in the event of non-

response 

Data from uncontrolled trials suggests that switching from one monoclonal antibody to another was 
useful if one is ineffective, especially when accompanied by a change in drug class. For example, in 
non-responders, after three cycles of treatment, switching from erenumab to galcanezumab or 
fremanezumab resulted in at least a 30% reduction in monthly headache days in 32% of participants 
(436). At least a 50% reduction in headache days was found in 12% of patients. A closer look showed 
that no patient with daily headaches (n = 9) benefited from a change in treatment. 
In contrast, 50% of patients with a "non-daily" headache benefited (n = 16). 

Whether it makes sense to switch from one ligand antibody to another cannot be conclusively 
answered at present with the available literature, but can certainly be considered pragmatically in 
individual cases. 

 
4.8 Safety and tolerability of monoclonal antibodies 

Basically, few treatment-related adverse effects were observed when taking monoclonal CGRP 

antibodies over a period of use of one year. The adverse effects of CGRP antibodies were for the 
most part mild and cannot be attributed to the CNS. The latter fact contributes significantly to the 
acceptance of the substances. It must be noted that the trials mainly treated migraine patients who 
were otherwise healthy. There was hardly any previous experience in patients with additional 
diseases and the observed side effect spectrum thus essentially refers to otherwise healthy migraine 
patients. 

The most common adverse effects of the CGRP receptor antibody erenumab across all trials were 
nasopharyngitis and upper respiratory tract infections, both of which were equally common as 
placebo (382, 385, 426). With placebo and active substance, local pain, reactions at the injection site 
and itching were found in about 2% of the patients. 
Allergic adverse effects (anaphylaxis) were rarely seen. Slightly more constipation was observed in 
the STRIVE trial with the 140 mg dose (3.4%) than with 70 mg (1.6%) and 1.3% after placebo (382). 
However, this observation was not consistently observed across all erenumab trials (385, 426). 
Muscle spasms were observed in 2% of patients after administration of erenumab (385). The US 
Food and Drug Administration (FDA) points out that after the approval of erenumab in the USA, 
isolated cases of severe constipation, sometimes with the need for surgery, were observed. The 
problem of constipation in the case of pre-existing constipation or simultaneous intake of 
obstipating substances requires special clarification and must be taken into account. 
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When treating migraine patients with CGRP monoclonal antibodies, there is a subgroup of patients 
who are at risk for immunologically induced inflammatory complications from CGRP inhibition (437, 
438). Inhibition of CGRP can cause both pro- and anti-inflammatory effects. This may promote local 
inflammation. Conversely, CGRP also induces the innate immune response in the skin. The 
immunological effects of inhibiting CGRP in the skin may therefore vary. 

CNS adverse effects were rare and no more frequent than with placebo. This is another indication 
that the monoclonal antibodies do not cross the blood-brain barrier and do not become directly 
active in the CNS. Serious adverse events were most common in CM patients, with a maximum of 
3% in the erenumab 70 mg group, but these were not significantly more common than with 
placebo and were generally not causally related to the administration of erenumab. 
Adverse effects were also no more frequent with the use of erenumab over one year than in the 
double-blind trial phases (439). There were four cardiovascular events reported for erenumab. All 
events were explained by pre-existing severe coronary artery disease (n = 2), substance abuse (n = 1) 
or genetic predisposition (n = 1). Constipation is relevant with all monoclonal antibodies, but this is 
rarely severe. 

Galcanezumab shows fewer treatment-related adverse effects compared to placebo (394, 395, 406). 
Here, up to about 15% of patients report pain or local reactions at the injection site 
(itching/erythema/swelling), which was slightly more frequent than with placebo. Constipation was 
observed in 1-1.5% and dizziness in 0.7-1.2% in the 120 mg and 240 mg doses, respectively. 
Numerically, this is more frequent than with placebo. The standard dosage was the monthly 
administration of 120 mg galcanezumab. No deaths have been reported, and likewise no serious 
adverse effects attributable to galcanezumab. 

Approximately 24–30% of patients report pain on injection after administration of fremanezumab 
and similarly, slightly more patients report local injection site reactions such as erythema (up to 1%) 
or induration (<17%) after administration of the antibody in the trials than after placebo (391, 392, 
440). The results for monthly and quarterly administration do not differ. Bladder infections were 
numerically more frequent with fremanezumab (3.4% quarterly dose) vs. 1.4% with placebo. In a 
pooled data analysis of all tolerability data, this effect was no longer evident (440). 

All safety data was based on trials of over 2500 treated patients in each case. In addition, about 1500 
patients were treated with erenumab for at least one year, 279 patients were treated with 
galcanezumab and 1400 with fremanezumab for one year. Patients over 65 years of age were 
excluded from the trials with erenumab and galcanezumab, and only 2% of the patients with 
fremanezumab were over 65 years of age, so no statements on adverse effects can be made for this 
patient group. Similarly, minors were excluded from the trials. Patients with relevant pre-existing 
conditions were not included in the trials, so special caution was urged in this regard. 
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Monoclonal antibodies can lead to an increase in blood pressure. This is particularly the case with 
erenumab. In individual cases, antihypertensive treatment may be necessary (441). 

 
4.9 Contraindications and warnings 

In the phase II and III trials, patients with acute or severe cardiovascular diseases and autoimmune 
diseases were excluded. In these patients, a CGRP antibody or CGRP receptor antibody should be 
prescribed only in justified individual cases, based on pathophysiological considerations, until safety 
data were available. 

Erenumab at a dose of 140 mg i.v. was the only antibody studied in patients with stable angina 
pectoris in severe cardiovascular disease using an ergometer test (442). Here, there was no 
difference to placebo in all target parameters for placebo administration. Neither the time to ST-
segment depression, nor the time to angina pectoris symptoms, nor the time to discontinuation of 
the ergometer test were affected by erenumab administration. Unfortunately, no comparable trials 
are available for direct CGRP antibodies. 

Furthermore, antibodies against CGRP or the CGRP receptor should, as a precaution, not be used in 
patients with symptomatic coronary heart disease, ischaemic insult, subarachnoid haemorrhage, 
peripheral arterial occlusive disease, COPD, pulmonary hypertension, Raynaud's disease or after 
organ transplants. 

Monoclonal antibodies against CGRP or the CGRP receptor must not be used during pregnancy and 
lactation. They can cross the placenta from day 90 via an active transport mechanism and should 
therefore be discontinued in any case when pregnancy occurs. In principle, women of childbearing 
age should use contraception. An interaction with contraceptives has been investigated for 
erenumab and is unknown. An interaction with other antibodies and immunologically active drugs is 
not known for the monoclonal antibodies. 

There is currently no information on tolerability and safety for children and adolescents. Monoclonal 
antibodies should also not be used in patients with inflammatory bowel disease or wound healing 
disorders until further notice. This recommendation is based on the theoretical risk of inhibition of 
CGRP and not on published adverse drug reactions. 

 
4.10 Details relating to cost reimbursements 
The monoclonal antibodies eptinezumab, erenumab, fremanezumab and galcanezumab are 
approved in Germany for migraine preventive treatment in adults with at least four migraine days 
per month. Authorised and prescription-only medicinal products are in principle reimbursable, unless 
they have been explicitly excluded from reimbursement by the G-BA. These prescription restrictions 
and exclusions are defined in Annex 3 of the Medicines Directive. There are no regulations on CGRP 
antibodies in this appendix. All CGRP antibodies are therefore fully reimbursable in Germany within 
the scope of their approval. However, prescriptions can be subject to a performance audit like other 
medicines. 
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In the early benefit assessment procedure, the Federal Joint Committee (G-BA) identified an 
additional benefit for erenumab, fremanezumab and galcanezumab in certain subgroups. This 
process has not yet been completed for eptinezumab. The Statutory Health Insurance Association 
(GKV) and the manufacturers then negotiate the price on the basis of the benefit assessment. In 
addition to the amount of reimbursement, the Statutory Health Insurance Association (GKV) and the 
manufacturers can also agree that drug prescriptions for indications for which the G-BA has 
assigned an additional benefit to the active substance can be considered a special case in practice in 
performance audits. If a special case in practice can be considered for the drug, this reduces the 
prescription volume and lowers the probability of exceeding the guideline volume. A special case in 
practice has now been identified for erenumab, fremanezumab and galcanezumab. For recognition, 
detailed documentation is necessary, which can be requested from the Joint Examination Facilities 
in an audit procedure. In particular, indication according to the ICHD-3 criteria, the number of 
migraine days per month and the extent of disability in daily life as well as the individual previous 
treatments should be documented in the medical record so that the decision to prescribe a 
monoclonal antibody can be justified according to the above criteria. 

 
In addition, health insurance companies have the option of concluding discount agreements 
on the various products, and individual selective contract regulations may exist to regulate the 
cost-efficacy of prescriptions for CGRP antibodies. 

 
Regulations for erenumab 

 
Prescriptions of Erenumab are to be recognised as special cases in practice from 01.04.2022 in 
accordance with Sec. 130b(2) German Social Code (SGB V) with an additional benefit according to 
the G-BA decision of 02.05.2019 as well as 21.10.2021 from the first case of treatment. The special 
cases in practice apply exclusively to: 

 
- Adults with at least four migraine days per month for whom treatment with at least 

one migraine preventive treatment (metoprolol, propranolol, flunarizine, topiramate, 
amitriptyline or clostridium botulinum toxin type A) was unsuccessful or not 
tolerated. 

- Adults with at least four migraine days per month for whom none of the above agents 
for migraine preventive treatment are suitable. Non-suitability must be documented. 
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All other patients are explicitly not covered by the special cases in practice. The specifications of the 

summary of product characteristics must be taken into account. For patients who have not shown a 
response after three months of treatment, the follow-up prescription is no longer covered by the special 
cases in practice. 

 
Regulations for fremanezumab 

 
According to the agreement pursuant to Section 130b (1) sentence 1 SGB V between the Statutory 
Health Insurance Association (GKV) and the manufacturer of fremanezumab, the medicinal product 
is to be prescribed exclusively for migraine preventive treatment in the patient group for which the 
G-BA has determined an additional benefit in the decision pursuant to Section 35a (3) SGB V of 19 
September 2019. This patient group is: 

 
- Adults with at least four migraine days per month who do not respond to, are not suitable 

for, or cannot tolerate any of the drug treatments/active substance classes mentioned 
(metoprolol, propranolol, flunarizine, topiramate, amitriptyline, clostridium botulinum toxin 
type A – the latter according to the approval only for chronic migraine). 

 
Fremanezumab is to be recognised by the review body (Sec. 106c SGB V) from 15.05.2020 from the 
first treatment case exclusively in the above-mentioned patient group with additional benefit 
according to the G-BA decision of 07.11.2019 as a special case in practice. 

 
Regulations for galcanezumab 

 
Galcanezumab is to be prescribed exclusively in the patient group for which the G-BA has 
determined an additional benefit in the decision pursuant to Section 35a (3) SGB V of 19 September 
2019. This patient group is: 

 
- Adults with at least four migraine days per month who do not respond to, are not suitable 

for, or cannot tolerate any of the drug treatments/active substance classes mentioned 
(metoprolol, propranolol, flunarizine, topiramate, amitriptyline, clostridium botulinum toxin 
type A – the latter according to the approval only for chronic migraine). 

 
Galcanezumab is to be recognised by the review body (§ 106c SGB V) from 01.04.2020 onwards as a 
special case in practice exclusively in the patient group with additional benefit according to the G-BA 
decision of 19.09.2019. This does not include other indications, patient groups or extensions of the 
indication for galcanezumab. 
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General regulations 

 
Initiation and monitoring of treatment should be carried out by doctors experienced in the diagnosis 
and treatment of patients with migraine. The success of the treatment should be assessed three 
months after the start of treatment. Any further decision to continue treatment should be made 
individually for each patient. It is recommended to check regularly afterwards whether further 
treatment is necessary. Recognition as a special case in practice does not apply in the case of use 
outside the legally defined conditions in the context of non-intended use (off-label use). Doctors are 
not released from the requirements of Section 12 of the German Social Code, Book V (SGB V) 
(services must be economical and appropriate and must not exceed what is necessary) and Section 
9 of the Medicines Directive. 

 
Prescriptions in the field of private health insurance 

 
The aforementioned regulations formally concern statutory health insurance, but not private health 
insurance. Unless otherwise stipulated in the individual insurance contract, medicines approved 
here are deemed eligible for reimbursement if the indication from the summary of product 
characteristics (at least four migraine days/month) is observed. 

 
Figure 3: Prescription criteria for fremanezumab and galcanezumab within the scope of the nationwide special cases 
in practice 

 

All not effective or 
not tolerated or 
contraindicated 

Episodic migraine 

Chronic migraine 
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Figure 4: Prescription criteria for erenumab within the scope of the nationwide special cases in practice 

 
4.11 OnabotulinumtoxinA as migraine prevention treatment 

 

 

4.11.1 Indication and mechanism of action 

OnabotulinumtoxinA (BoNT-A) is effective in the treatment of chronic migraine, that is, in the 
presence of 15 or more headache days of which at least eight fulfil the criteria of migraine, with or 
without overuse of analgesics and/or triptans. Treatment with BoNT-A is recommended if two 
previous oral preventive treatments were not sufficiently effective (443). Different mechanisms for 
the effect of BoNT-A in migraine preventive treatment are discussed: First, injections of BoNT-A into 
the trigeminal innervation area are thought to reduce peripheral sensitisation and neurogenic 
inflammation (444). Mediators such as glutamate, calcitonin gene-related peptide (CGRP) and 
substance P play a decisive role here. Pathophysiologically, in chronic migraine, it is hypothesised 
that the reduced secretion of these mediators by BoNT-A indirectly suppresses central sensitisation 
(445). 

One previous 
treatment not 
effective or not 

tolerated 

... or all previous 
treatments 

contraindicated 

Recommendations 

▪ OnabotulinumtoxinA is only effective in the treatment of chronic migraine with and 
without overuse of analgesics and migraine medications. OnabotulinumtoxinA should 
be used in this indication by neurologists experienced in the diagnosis and treatment of 
chronic headaches. 

▪ OnabotulinumtoxinA should be used for 2–3 treatment cycles at three-month 
intervals before deciding on efficacy. 

▪ There is evidence that the higher dosage (195 units) has a better effect than the lower 
dosage (155 units). The effect may increase with the duration of the treatment. 

▪ If there is a good response, the dosing interval can be extended to e.g. four months or a 
discontinuation test can be made. 

Episodic migraine 

Chronic migraine 
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On the other hand, BoNT-A appears to block further peripheral sensitisation via a blockade of 
relevant nociceptive receptors and ion channels, including transient receptor potential cation 
channel subfamily V, subtype 1 (TRPV1) or transient receptor potential ankyrin 1 (TRPA1) (446). 
Alternative hypotheses could not be confirmed in vivo that BoNT-A has a direct effect on central pain 
processing via retrograde transport of peripheral nociceptive neurons and further central 
transcytosis (447). The injections of BoNT-A lead to an inhibition of the release of acetylcholine at the 
presynaptic vesicles. The effects are dose-dependent and reversible. It is assumed that the effect 
starts after 2–3 days, reaches its maximum after two weeks and ends after 2–4 months due to axonal 
sprouting (448). 

 
4.11.2 OnabotulinumtoxinA for the treatment of chronic migraine 

In two large phase III trials with a total of 1384 patients, the efficacy of BoNT-A in chronic migraine 
was demonstrated compared to placebo (phase 3 REsearch Evaluating Migraine Prevention 
treatment Therapy, PREEMPT 1 and 2) (449, 450). According to a standardised procedure, 155 or 195 
IU were administered every 12 weeks to 31 sites from 7 specific sites of the head and shoulder 
muscles (add-on administrations of an additional 40 IU after "follow the pain" were possible). In 
PREEMPT 1, the frequency of headache attacks was defined as the primary endpoint, and in 
PREEMPT 2, the reduction in mean headache days from week 24 was defined as the primary 
endpoint. Pooled analyses showed a statistically significant difference for the primary endpoint, with 
a reduction of 8.4 headache days versus 6.6 days in the placebo arm (p <.001) (401). All other 
secondary endpoints were also positive except for the frequency of taking the acute treatment 
drugs. About one third of the patients did not respond to ≥ 3 oral preventive treatments. About 40% 
of the patients had no oral preventive treatment at baseline. Adverse effects occurred in 62.4% of 
patients in the verum arm (versus 51.7% in the placebo group). The most common treatment-related 
adverse events were neck pain (verum 6.7% versus 2.2% placebo), muscle weakness in 5.5% (0.3%) 
and ptosis in 3.3% (0.3%). In general, the adverse effects were mild and transient, and 3.8% (1.2%) of 
patients discontinued participation in the trial because of these adverse effects. There was a 
continuous decrease in headache frequency during the first year of treatment with 12 weekly 
injection intervals. In patients with acute treatment overuse (65.3% of patients) and chronic 
migraine, a reduction in the primary endpoint of -8.2 days versus -6.2 days (p <.001) was achieved 
(402). 

The results of the efficacy and tolerability of the onabotulinumtoxinA treatment of the PREEMPT 
trials were able to be confirmed in several other trials: in a multicentre, single-arm, open-label, 
prospective phase IV COMPEL trial, 716 patients received up to 9 cycles of 155 IU BoNT-A at 12-week 
intervals according to the PREEMPT protocol. There was a sustained benefit of BoNT-A treatment for 
the primary endpoint in terms of reduction in monthly headache frequency at week 108 (-10.7 
headache days; p <.0001) (451). The secondary endpoints HIT-6 score, migraine-related impairment 
(migraine disability assessment questionnaire), health-related quality of life, sleep disturbance 
(Pittsburgh sleep quality index), fatigue (fatigue severity scale), depression (9 item patient health 
questionnaire) and anxiety disorder (7 item generalised anxiety disorder assessment) also showed 
significant improvement between baseline and week 108 (p <.001). Although the trial designs were 
different, there was a comparable clinical benefit in the target parameters (451). 
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Several real-world trials support the efficacy of BoNT-A treatment for the treatment of chronic 
migraine. In a multicentre prospective REPOSE trial, 641 patients from 78 centres in Germany, Italy, 
Norway, Russia, Sweden, Spain and the UK received BoNT-A treatment for two years (452). 79.1% of 
patients received BoNT-A injections for at least one treatment 13 weeks after the last injection. 
Almost half of the patients suffered from overuse of acute medication at baseline. One third of the 
patients also received the "follow the pain" injections after PREEMPT, which was not the case in the 
COMPEL trial. Comparable to the results of the above clinical trials, BoNT-A therapy showed a 
significant and sustained reduction in monthly headache days compared to baseline (headache days 
baseline 20.6 (5.4) vs. 7.4 (6.6) headache days at 8th dose; p <.001). Other outcome parameters such 
as migraine-specific quality-of-life questionnaire (MSQ), EuroQol 5-dimension questionnaire (EQ-5D) 
were also improved at each measurement time point compared to baseline, which was already 
evident in the interim analyses (p <.001). One fifth of the patients reported mild to moderate adverse 
effects after BoNT-A treatment. 

Further real-world trials have been able to confirm the efficacy and tolerability of BoNT-A treatment 
for different periods of time: an Italian trial of 172 patients showed that administration of 195 IU 
versus 155 IU BoNT-A produced significantly better efficacy in terms of mean reduction in headache 
and migraine days, days of acute medication use, and reduction in Head Impact Test-6 over a two-
year period (p <.001). In the cohort, mean days of acute medication use were 20.8 +/- 4.5 (155 IU) 
versus 21 +/- 5.1 (195 IU) (453). Similar results for a treatment period of two years were seen in 
studies from Canada (454, 455), the United Kingdom (452), for a treatment period of three years 
(456, 457) and four years (458). A meta-analysis of the treatment of chronic migraine with 
onabotulinumtoxinA supports efficacy from real-world data over the past ten years (459). 

About a quarter of patients may experience a wearing-off effect after the first administration, 
typically 2–4 weeks before the follow-up injection. No exact reasons or predictors for this are 
known. A dose increase showed sustained efficacy of BoNT-A in up to 75% of patients (460, 461). 
The doses of BoNT-A should be given at three-month intervals for one year of treatment (462). 
Subsequent stretching of the intervals to four months was possible in about 40% of patients, and 
about 45% deteriorated under the extended interval, so the three-month intervals were resumed 
(463). In another prospective trial, 49% of 276 patients showed fewer than five migraine days in two 
12-week cycles after completing BoNT-A treatment. At six-month follow-up, 80% of these patients 
still showed no clinical deterioration (464). It is recommended that, if the interval is successfully 
stretched to four months and the clinical course is stable, a BoNT-A discontinuation test should be 
made after at least two four-month intervals (443). NICE in the UK considers at least a 30% reduction 
in monthly headache days after two cycles of BoNT-A to be necessary to justify continuation of 
treatment (465). If a 30% reduction in headache days is not achieved after two cycles of BoNT-A 
(taking into account a dose increase to 195 IU), then treatment with BoNT-A- should be discontinued 
(443). The indication for BoNT-A treatment should be initiated after at least two to three oral 
migraine preventive treatments in accordance with treatment guidelines (443), if possible with 
topiramate based on its evidence base in chronic migraine (305). 
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A Cochrane review of 28 randomised controlled trials showed a reduction of 3.1 migraine days (95% 
CI 1.4–4.7) and 1.9 headache days (95% CI 1.0–2.7) at six months for treatment of chronic migraine 
with BoNT-A (466). 

In a randomised, prospective, multicentre FORWARD trial of 282 patients, the treatment arm of 
patients receiving 155 IU of onabotulinumtoxinA was superior to the treatment arm of 50–100 mg of 
topiramate at week 32 in the 50% responder rates (40% [56/140] vs. 12% [17/142], OR, 4.9 [95% CI, 
2.7–9.1]; p <.001) (467). Two RCTs, each with about 60 patients, showed comparable efficacy of 
BoNT-A versus topiramate (daily dose 100–200 mg), but with fewer adverse effects in the BoNT-A 
arm (468, 469). Similar results in the target parameters were seen in the randomised-controlled trial 
with 250 mg valproate (470) and with 25–50 mg amitriptyline (471). Preclinical data have shown 
synergistic effects of a combination treatment of BoNT-A and with CGRP-based treatments with 
respect to clinical target parameters, which has been attributed to the different pathophysiological 
modes of action (472). To date, there is no prospectively collected data on this combination 
treatment. There is still no firm data on combination treatments with oral preventive treatments 
and BoNT-A. In several real-world trials, combination treatments of at least one oral migraine 
preventive treatment and BoNT-A were established in 50–93% of patients (463, 473). In one study, 
the oral prophylactic was discontinued after the 3rd BoNT-A administration in 45.2% of cases or the 
dose was reduced in 13.9% (474). 

An Italian study using pooled real-world data from 16 European headache centres observed that an 
excellent onabotulinumtoxinA response after the 1st dose in chronic migraine was a predictor 
(defined as ≥ 75% reduction in monthly headache days) of treatment response after the third dose. 
The rate of excellent percentage-based responders was 10% and the rate of frequency-based 
responders was 3% after three injection intervals (475). 

In a UK study, 56.2% of patients with chronic migraine and overuse of acute medication had a ≥ 30% 
reduction in monthly headache days, compared with 64.9% of patients with chronic migraine alone, 
supporting the efficacy of BoNT-A therapy in MO (476). The efficacy of BoNT-A for this subgroup was 
also confirmed in the large RCT (402) and in a pooled analysis of real-world data from 16 European 
headache centres (475). In a study from Spain with 115 patients, 61.9% of the patients no longer 
overused the acute medication under BoNT-A therapy (474). 
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A systematic review comparing cost-benefit analyses of CGRP-based treatments and 
onabotulinumtoxinA in chronic migraine showed that the treatment of chronic migraine has a 
favourable incremental cost-benefit ratio compared with placebo (477). The PREDICT trial identified 
the benefit of onabotulinumtoxinA treatment for chronic migraine in terms of resource use in the 
Canadian healthcare system. In the prospective Canadian trial, 123 patients with chronic migraine 
were treated with seven cycles of onabotulinumtoxinA according to the PREEMPT regimen. Other 
parameters such as work productivity or frequency of taking acute treatment were significantly 
improved between baseline and after 2 years of treatment (p <.001) 
(455). The positive effect of onabotulinumtoxinA treatment in chronic migraine on resource 
use parameters was also seen in other trial populations and health systems, such as the US 
COMPEL and the European REPOSE trial. 

 
4.11.3 OnabotulinumtoxinA for the treatment of episodic migraine 

OnabotulinumtoxinA treatment has no evidence of efficacy for the treatment of episodic migraine 
compared with placebo, as shown in several meta-analyses and reviews (466, 478–480). However, in 
one small, single-arm, open-label Italian study of 32 patients with high-frequency episodic migraine 
(8-14 monthly migraine days), there was a significant reduction in monthly headache days of 3.68 
migraine days 12 weeks after the 4th course of onabotulinumtoxinA to PREEMPT (p <.001) (481). 
Another trial is currently being conducted to investigate its efficacy in the treatment of episodic 
migraine (NCT05028569). 

 
4.12 Meta-analyses on the efficacy of monoclonal antibodies 

 

 
A systematic literature search and meta-analysis in patients with episodic migraine included 13 trials 
with 7557 patients (482). All trials investigated the difference in migraine days per month between 
monoclonal antibodies to CGRP (CGRPmAb) (n = 3326) and placebo (n = 2219). Placebo-subtracted 
data for reduction in monthly migraine days was -1.55 days (95% CI -1.86 to -1.24; p <0.001) in favour 
of CGRP(R) monoclonal antibody over placebo. The results for topiramate (n = 1032) vs. placebo (n = 
543) are based on four trials. Patients treated with topiramate showed a greater reduction in monthly 
migraine days compared to placebo of -1.11 days (95% CI – 1.62 to -0.59). The rate of adverse effects 
was significantly higher with topiramate than with CGRPmAb. 

 
 

Recommendation 

▪ Meta-analyses show no differences between the four monoclonal antibodies against 
CGRP or the CGRP receptor in terms of efficacy, measured as reduction in migraine days 
per month or the 50% responder rate. 

https://clinicaltrials.gov/show/NCT05028569
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Another comparison between CGRPmAb and classic preventive treatments (topiramate, valproate, 
onabotulinumtoxinA, candesartan, flunarizine, amitriptyline etc.) in chronic and episodic migraine 
was described by Vandervorst et al (483). After analysing a total of 67 trials (21 for CGRPmAB and 46 
for the classical migraine preventive treatments), the reduction in mean migraine days ranged from 
0.9 to 2.2, with the highest reduction shown for CGRPmAb. The different population sizes in the 
individual trials must be critically evaluated here. With regard to the adverse effects rate, the 
CGRPmAb were superior. 

Wang et al. (484) conducted a systematic literature review and network meta-analysis. They 
analysed 18 randomised trials with 8926 patients treated with monoclonal antibodies against CGRP 
or the CGRP receptor. The primary endpoint was a change in migraine days per month, with the 
different doses of monoclonal antibodies pooled for the meta-analysis. The meta-analysis showed 
an average reduction in migraine days per month compared to placebo of -1.4 to -2.1 (see table 13). 

 
Table 13: Episodic migraine, reduction in migraine days per month compared to placebo (484). Mean values 

and 95% confidence intervals 

Erenumab Galcanezumab Fremanezumab Eptinezumab 

-1.43 (-2.40, -0.84) -2.10 (-2.76, -1.45) -2.19 (-2.76, -1.45) -1.43 (-2.59, -0.36) 

 
Another meta-analysis examined the at least 50% responder rate for CGRPmAB, topiramate and 
onabotulinumtoxinA in episodic and chronic migraine (301). 32 trials were evaluated. The trials 
investigating monoclonal antibodies included 13,302 patients and yielded pooled odds ratios for the 
at least 50% response rate for migraine day reduction of 2.30 (95% CI: 2.11–2.50). See Table 14 for 
details. Topiramate had an overall effect estimate of 2.70 (95% CI: 1.97–3.69) in 1989 included 
patients. OnabotulinumtoxinA achieved 1.28 (95% CI: 0.98–1.67) in 2472 included patients. 
However, it must be taken into account that for onabotulinumtoxinA, trials in episodic migraine 
were also included in the analysis, although onabotulinumtoxinA was not effective in episodic 
migraine. 

 
Table 14: Odds ratio for the at least 50% response rates for episodic and chronic migraine (301) 

Erenumab Galcanezumab Fremanezumab Eptinezumab 

2.25 (1.69–3.00) 2.41 (2.11–2.75) 2.58 (2.26–2.95) 2.02 (1.71–2.38) 

 
Similar results were found in four other meta-analyses (485–488). 
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In summary, the meta-analyses show no differences in the efficacy of the monoclonal antibodies. 
The average reduction in migraine days per month compared to placebo was between 2.7 and 2.4. 
The 50% responder rates do not differ, either. 

 
 

5 Prevention treatment – rimegepant 
 

 
In addition to preventive treatment with monoclonal antibodies against CGRP or the CGRP receptor, 
gepants also address the CGRP pathway as CGRP receptor blockers. Initially, they were developed to 
treat acute migraine attacks. Rimegepant has also been studied in migraine preventive treatment 
and has been approved for preventive treatment in the USA and Europe. 

In the EU, the EMA granted market approval for rimegepant on 27 April 2022 for the acute 
treatment of migraine with or without aura and for the preventive treatment of episodic migraine in 
adults with at least four migraine attacks per month. This makes rimegepant the first drug to be 
approved for both acute and preventive treatment of migraine. It is administered every second day. 
Use is limited in the US to a maximum of 18 doses per month and one dose per day. For preventive 
treatment, Rimegepant is administered every 2nd day. It is not yet clear when exactly the drug will 
be launched on the market. 

 
5.1 Rimegepant 

The efficacy of rimegepant was studied in a multicentre, randomised, double-blind, placebo-
controlled trial in the USA (489). The trial lasted a total of 12 weeks. 747 patients with episodic 
migraine (average 10.1 monthly migraine days) were randomised. After a 4-week baseline phase, 
373 patients received 75 mg of rimegepant every other day and 374 patients received placebo. 
After 9–12 weeks, the number of monthly migraine days was reduced by -4.3 days with rimegepant 

(95% CI -4.8 to -3.9) and by -3.5 days with placebo (95% CI -4.0, to -3.0; p <0.01). A  50% response 
(= secondary endpoint) was achieved by 49% (95% CI 44 – 54) of patients on rimegepant and 41% 
(95% CI 36 to 47) on placebo (p = 0.044). The tolerability of rimegepant was similar to that seen in 
the pivotal trials for acute treatment. 

Recommendations 

▪ The CGRP receptor blocker rimegepant is effective in preventing episodic migraine and 
is approved in Germany but not yet available (as of 12/2022). 

▪ Rimegepant is suitable for patients for whom the "classic" migraine preventive 
treatments are not effective, are not tolerated or if contraindications exist. 

▪ Rimegepant has a good tolerability. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 97 

 

 

 
 

Adverse drug events (ADEs) occurred with equal frequency (36% each) with rimegepant and placebo. 
Nasopharyngitis and nausea were more common with rimegepant (4% and 3%) than with placebo 
(2% and 1%). Under rimegepant, 2% (n = 7) and under placebo, 1% (n = 4) of patients discontinued 
the trial. No serious ADEs occurred. In summary, the study showed that Rimegepant 75 mg every 2nd 
day had a small effect in the preventive treatment of migraine. However, with an average decrease in 
monthly migraine days of one day, rimegepant was slightly less effective in indirect comparisons 
than, for example, anti-CGRP monoclonal antibodies or traditional migraine preventive treatments, 
but showed a remarkably low rate of ADEs. In an indirect comparison, this was even lower than the 
rate of ADEs with treatment with monoclonal antibodies. 

Health-related quality of life was assessed in a post-hoc analysis of a long-term safety trial in 1800 
patients with episodic migraine (490). Based on the monthly migraine days (MMT) in the baseline, 
three patient groups were formed, which were then assigned to two treatment arms. 1033 patients 
with 2–8 MMT and 481 patients with 9–14 MMT took 75 mg rimegepant as needed ("PRN" 
treatment arm), 286 patients with 4–14 MMT took 75 mg rimegepant every two days and as needed 
("QOD + PNR" treatment arm). The observation phase lasted 52 weeks in the PRN groups and 12 
weeks in the QOD+PNR group. After treatment with rimegepant, the decrease in MTT from baseline 
was -0.47 (2–8 MMT), -2.94 (9–14 MMT) and -3.31 (4–14 MMT). Health-related quality of life 
(mapping EQ-5D-3L utility score) improved by +0.09 (2–8 MMT), +0.10 (9–14 MMT) and +0.12 (4–14 
MMT). An intake of 75 mg rimegepant thus not only reduced monthly migraine days, but also 
improved the health-based quality of life of patients with migraine. The greatest effect was 
observed in patients taking 75 mg of rimegepant every two days and as needed (QOD+PNR 
treatment arm). 

 
5.1.1 Combination of rimegepant and CGRP monoclonal antibodies 

A case report of two women who reported a suboptimal response to multiple migraine medications 
for at least two decades described the addition of erenumab to prior rimegepant treatment (491). 
Both patients were part of a long-term, multicentre, open-label trial on the safety of rimegepant 75 
mg in the acute treatment of migraine (NCT03266588). In both patients, the additional medication 
taken in the case of attacks (including NSAIDs) was significantly reduced or suspended with the 
combination treatment. When using rimegepant alone or together with erenumab, both patients 
reported no associated ADEs. These two case reports suggest that rimegepant 75 mg may be 
effective and tolerable for acute treatment with concomitant preventive administration of 
erenumab. 

Another trial investigated the safety and tolerability of combination treatment of rimegepant 75 mg 
and a CGRP monoclonal antibody (mAb) (492). This trial was also part of the multicentre, open-label, 
long-term safety trial of rimegepant 75 mg for the acute treatment of migraine (NCT03266588). 
Included were 13 patients treated with a CGRP-mAb (erenumab [n = 7], fremanezumab [n = 4], 
galcanezumab [n = 2]) who had between two and eight monthly migraine days. For 12 weeks, 
patients received rimegepant 75 mg for acute treatment as needed, up to one dose per day. A total 
of 224 doses of rimegepant 75 mg were administered. ADEs occurred in 5 patients, 2/5 had 
nasopharyngitis. There were no serious ADEs that might have led to discontinuation of treatment. 
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To what extent the results of these two case series can be generalised is currently unclear. Further 
trials regarding the safety of combination treatment are needed. No recommendations for a 
combination treatment can be given at the moment. 

 
5.2 Safety aspects of rimegepant 

 
5.2.1 Liver function 

Rimegepant belongs to the second generation of gepants. Its chemical structure distinguishes it from 
the first generation gepants that have been associated with hepatotoxicity (493). The clinical trials on 
hepatic safety to date have shown an increase in alanine aminotransferase or aspartate 
aminotransferase concentrations of more than three times the upper limit of normal in only a few 
patients (494–497). None of the trials fulfilled the Hy's criteria (group of findings for serious, 
substance-related liver damage) (498). 

Rimegepant is safe. No serious adverse hepatotoxic events have been reported to date. Rimegepant 
is not FDA approved for the treatment of migraine patients with severe hepatic impairment (Child-
Pugh C) (499, 500). 

 
5.2.2 Cardiovascular functions 

Rimegepant is not vasoconstrictive but prevents vasodilation by CGRP. Studies have not reported 
any ischaemic events to date (494, 495, 497, 501). However, patients with many cardiovascular risk 
factors or patients with manifest cardiovascular disease were excluded from the trials. In addition, 
a recent animal trial in mice showed that the CGRP receptor antagonists olcegepant and 
rimegepant increase the risk of stroke, significantly increase infarct volume and significantly worsen 
functional outcome (502). These effects were mediated via disruption of the pial collaterals. The 
question of cardio- or cerebrovascular safety has thus not yet been conclusively clarified. Although 
the FDA and EMA approvals do not list any restrictions in this regard, gepants such as rimegepant 
should not be used for migraine preventive treatment in patients at high cardiovascular risk or with 
cardiovascular disease. 
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6 Special situations in migraine prevention treatment 

 
6.1 Preventing migraine and comorbid conditions 

 

Recommendations 

▪ If migraine is accompanied by comorbid depression, amitriptyline (75-150 mg) should be 
used as the first-line treatment, alternatively venlafaxine (150-225 mg). 

▪ Amitriptyline or venlafaxine are also used for comorbid anxiety disorder. 

▪ Epilepsy is slightly more common in patients with migraine than without: the drug of 
choice for preventive treatment is then topiramate. Alternatively, lamotrigine or 
levetiracetam can be used if migraine and epilepsy are present at the same time. 

▪ In the case of concomitant vascular diseases (stroke, coronary heart disease), the patient's 
risk profile should be taken into account in the choice of migraine preventive treatment 
(e.g. candesartan in arterial hypertension). 

▪ Lamotrigine or acetazolamide can be used for hemiplegic migraine. 

▪ In children, primarily non-medication measures should be used for migraine 
preventive treatment. Migraine preventive treatment with medication remains a 
reserve due to moderate to low evidence, the only approved drug is propranolol. 

▪ Possible drug preventive treatments in pregnancy are metoprolol, propranolol 
and amitriptyline. 

▪ Short-term use of triptans or NSAIDs can be used for preventive treatment of 
menstrual migraine. 

 
 

 
6.1.1 Psychiatric comorbidity 
Population-based trials have shown an increased risk of depression for migraine patients (OR 2.0–
5.8) (503–507), with this association being strongest for migraine with aura (505) and most 
prevalent in women (508). The bidirectional association analyses indicate a familial coaggregation of 
migraine and depression (509). Comorbid depression is a risk factor for chronicity of migraine (510, 
511) and the development of headache due to overuse of analgesics or migraine medications (512). 
For patients with chronic migraine, MOH is associated with an increased risk of suicidal thoughts and 
attempts. There is a need for research with regard to a causal relationship and pathophysiology 
(513). Patients with migraine and depression may also represent a pathophysiologically distinct 
subgroup. Recent data from 1410 patients with depression showed that the comorbidity of major 
depression and migraine resulted in significantly higher functional disability and poorer response to 
antidepressant pharmacotherapy. First-line antidepressant treatment showed a trend towards 
agomelatine in this cohort. 
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Migraine patients have an almost fourfold increased risk of generalised anxiety disorder (514, 515) 
and a significantly increased risk of bipolar disorder (515). Women with migraine show significantly 
higher anxiety and depression scores than men (516). Patients with menstrual migraine experience 
significantly greater limitations in health-related quality of life, which correlates with higher 
depression and suicidal thoughts (513). Furthermore, migraine was a risk factor for anxiety in 
pregnancy and peripartum depression (517). 

Data in 468 patients with migraine show a positive linear correlation between the number of 
headache days per month and the risk of anxiety (r = 0.273; p <0.001) and depression (r = 0.337; p 
<0.001) (518). The risk of anxiety was higher in patients with ≥ 3 headache days per month, patients 
with ≥ 19 headache days per month have a greater risk of depression. Accordingly, patients with ≥ 3 
headache days per month should be examined for the presence of an anxiety disorder. 

A longitudinal trial of bipolar disorder type I in 538 patients showed, in connection with comorbid 
migraine a) greater depressiveness and b) increase in manic symptoms when taking lithium (519). The 
authors conclude that lithium is contraindicated in bipolar disorder type I and concomitant migraine. 

Post-traumatic stress disorder (PTSD) was found about five times more often in patients with 
chronic migraine than in controls, but also three times more often than in chronic tension 
headache (520). 

A trial of the effects of the SARS-CoV-19 pandemic on patients with migraine showed that 
depression, anxiety and sleep disturbance increased and correlated with the transition from 
episodic to chronic migraine (521). 

Amitriptyline was particularly suitable for migraine preventive treatment in patients with 
depression, although the dose must then be in the antidepressant range (75–150 mg/d). Flunarizine 
is contraindicated in the presence of depression, and topiramate is relatively contraindicated. 

SNRIs can be used in patients with an anxiety disorder. There is also evidence for a migraine 
preventive treatment effect for venlafaxine (329, 330). A recent trial of 80 patients with episodic 
migraine directly compared amitriptyline 25mg/day and venlafaxine 37.5mg/day in patients with 
migraine without depression after eight weeks of treatment, showing a comparable effect with 
significant reduction in monthly migraine days and limitation of daily life in both groups, with a 
higher adverse effects rate in the amitriptyline arm (331). An analysis of 285 RCTs with a total of 
53,533 patients studied does not show depression as a possible adverse effect of betablockers; 
consequently, depression is not a contraindication for beta-blocker treatment (522). However, the 
analysis showed an increase in sleep disturbances with beta-blocker treatment, which was why 
these were considered a relative contraindication (522). Betablockers can, on the other hand, 
reduce anxiety symptoms and, in patients with panic attacks, dampen the vegetative symptoms that 
accompany the attacks. There is evidence that preventive treatment with propranolol 160 mg/day in 
patients with chronic migraine produces equivalent effects to treatment with topiramate 100 
mg/day with comparable tolerability (523). 
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Prophylactic onabotulinumtoxinA treatment of patients with chronic migraine showed a reduction in 
symptoms of anxiety and depression (524). 

In treatment trials with fremanezumab, subgroup analyses in patients with comorbid depression and 
anxiety disorder showed a significant decrease in the number of patients receiving antidepressants 
(baseline, 68.6%; follow-up, 56.4%; p = 0.0025) or anxiolytics (baseline, 55.0%; follow-up, 47.2%; p = 
0.037) (525). Patients with migraine and accompanying depression showed a reduction in migraine-
related limitation of daily life as well as depressive and anxiety symptoms in trials with 
fremanezumab or galcanezumab (526–528). 

Epidemiological trials show a prevalence of up to 48% sleep disturbances in patients with migraine 
(529). The bidirectional relationship between sleep and migraine also plays a major role in the clinical 
course of patients (530). 

 
6.1.2 Epilepsy 

Migraine is weakly but significantly associated with the occurrence of epilepsy (531–534). In addition, 
there are diseases that are associated with both migraine and epileptic attacks, e.g. mitochondrial 
diseases (535). The prevalence of epilepsy is about 2–3 times higher in patients who have migraine 
(536, 537). Children with epilepsy, but also adults with epilepsy, also have a significantly increased 
risk of developing migraine (536, 538). Comorbidity typically occurs in a special form of childhood 
epilepsy – idiopathic occipital epilepsy – and the attacks were accompanied by cortical visual 
disturbance, which was difficult to differentiate from an aura. Migraine aura can be differentiated 
from epileptic visual disorder based on the duration (migraine aura longer than five minutes), 
whether it is limited to a hemifield and always on the same side (epileptic disorder) and the 
centrifugal spread (migraine) (539). In patients with both conditions, topiramate or valproic acid or, 
in patients with isolated auras, lamotrigine are recommended for migraine preventive treatment. 
Ictal or postictal migraine headache responds to migraine-specific medication (540). In addition, 
levetiracetam can be used as an alternative to topiramate in comorbid epilepsy, which in one paper 
resulted in a 50% reduction in headache frequency (362). Furthermore, perampanel could be used in 
migraine, which was able to inhibit CGRP in vitro (541, 542). 

 
6.1.3 Vascular diseases 

There is no indication for the administration of acetylsalicylic acid in women who suffer from 
migraine with aura and have not yet suffered a cerebrovascular event. Women with frequent 
migraine attacks with aura and vascular risk factors have a slightly increased absolute risk of 
ischaemic insults, cerebral haemorrhage and myocardial infarction. 
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In principle, the risk factors (hypertension, smoking, hyperlipidaemia) must be treated. A large 

number of epidemiological and case-control trials show an association between migraine with aura 
in women and vascular events (543–547). As a result, vascular risk factors should be treated in this 
constellation. However, contraceptives containing oestrogen (548) are not contraindicated in 
principle, provided that the other risk factors are controlled. In women who suffer from migraine 
with aura and who have frequent attacks, progestogens should be used as contraceptives. Closure of 
a patent foramen ovale in migraine does not lead to freedom from attacks, but may reduce the risk 
of infarction. Patients with metabolic syndrome and migraine should not be treated with valproic 
acid or amitriptyline for preventive treatment, as these substances can lead to significant weight 
gain. Topiramate is recommended here. Beta-blockers or sartans are recommended for migraine 
patients with hypertension. For example, propranolol 160 mg/day can be used, which has been 
shown to be equivalent to topiramate 100 mg/day in chronic migraine with comparable tolerability 
(523). It is possible that the combination of simvastatin and vitamin D is effective in preventive 
treatment (549) and should therefore be discussed in comorbid hyperlipidaemia. In general, a 
recommendation for regular aerobic endurance sport is particularly appropriate. There is still no 
human trial data on the CGRP ligand/receptor antibodies and gepants regarding the risk of stroke. To 
date, only individual case reports have been published, which do not allow any conclusions to be 
drawn (550). Animal experiments have shown a negative effect of olcegepant (which was not 
approved in humans) and rimegepant on infarct size in a mouse stroke model (551). 

 
6.2 Preventing migraine aura 

 

 
Lamotrigine is not effective in reducing the frequency of migraine attacks (315), but may reduce the 
frequency of migraine attacks with aura (312). However, lamotrigine does not have approval for the 
treatment of migraine auras. Flunarizine causes both a reduction in the frequency of auras and 
migraine attacks (552). In individual cases, topiramate is also effective (553). For sporadic or familial 
hemiplegic migraine, an effect of acetazolamide and lamotrigine, also in combination with valproic 
acid, and of onabotulinumtoxinA has been reported (554–556). Furthermore, a single case trial 
described a positive effect with non-invasive peripheral stimulation of the vagus nerve (nVNS) for 
visual and sensory aura (557). 

Recommendation 

▪ Lamotrigine, flunarizine or topiramate can be used for preventive treatment of 
migraine auras. 
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6.3 Migraine prevention treatment in children and adolescents 

Health insurance data from 56,597 German adolescents aged 15 years showed a 2.1-fold higher risk 
of developing an additional affective disorder in the next ten years, a 1.8-fold higher risk of neurotic, 
stress-related and somatoform disorders and a 1.6-fold higher risk of back pain for adolescents with 
a diagnosis of migraine compared to adolescents without a diagnosis of migraine (558). This 
underlines the importance of adequate treatment for children and adolescents with migraine. Non-
medicinal therapeutic approaches such as education, stress management, relaxation techniques and 
physical activation should be preferred in migraine preventive treatment in children and adolescents. 
Group treatment programmes are particularly effective. A recent open-label trial from Germany in 
75 children and adolescents with primary headache showed both a significant reduction in headache 
frequency and an improvement in everyday function after an interdisciplinary multimodal treatment 
programme (559). A randomised controlled trial showed that cognitive behavioural treatment in 
addition to drug treatment with amitriptyline is more effective than drug preventive treatment alone 
in chronic migraine in children aged 10 to 17 years (560). In a retrospective analysis, biofeedback was 
shown to reduce headache frequency significantly in children aged 8 to 18 years (561). 

A meta-analysis of 23 trials (2217 patients) on pharmacological migraine preventive treatment for 
children and adolescents showed no significant long-term effect in migraine preventive treatment (> 
six months) for any of the substances studied (topiramate, valproate, amitriptyline, flunarizine, 
propranolol, nimodipine, coenzyme Q10, riboflavin, L-hydroxytryptophan) compared with placebo. In 
the short term (<5 months), propranolol and topiramate were significantly more effective than 
placebo, but the quality of these trials was limited (562). 

A pooled analysis of prospective randomised treatment trials of flunarizine in children with migraine 
found that flunarizine reduced the frequency of headache attacks by 0.4 attacks per four weeks 
compared with placebo (five trials, 249 participants: difference -0.44; 95% CI -0.61 to – 0.26) (296). 
The analysis also showed that the efficacy of flunarizine preventive treatment was comparable to 
that of propranolol (seven trials, 1151 participants, difference -0.08; 95% CI -0.34 to 0.18). 

Topiramate was effective in two trials at a dose of 15–100 mg/d and was FDA approved for 
adolescents with migraine (563, 564). In a large randomised trial in children and adolescents, 
topiramate and amitriptyline were no more effective than placebo (565). In this trial, however, there 
was an extremely high placebo effect, so the efficacy of the two substances cannot be conclusively 
assessed. 

A meta-analysis included four controlled trials of topiramate (465 children and adolescents). Of 
these patients, 329 were assigned to the topiramate group and 136 to the placebo group (566). The 
meta-analysis showed that, compared with placebo, topiramate did not reduce the number of 
patients who experienced a relative reduction in headache frequency of ≥ 50% (n = 465, RR = 1.26, 
95% CI = 0.94-1.67), did not reduce the number of headache days (n = 465, difference = - 0.77, 95% 
CI = -2.31-0.76), but did reduce PedMIDAS scores (n = 205, mean difference = -9.02, 95% CI = [-17.34, 
-0.70], Z = 2.13, p = 0.03). Significantly more adverse effects occurred with topiramate than in the 
placebo group. 
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There is some evidence of efficacy for propranolol (567). Valproic acid is not effective in children and 
adolescents (568). However, a randomised controlled trial of 158 children and adolescents with 
migraine from Iran showed that cinnarizine and valproate were superior to placebo treatment. 
Children in this trial were ten years old on average, majority boys (90/158; 57%) and showed a mean 
of 11 migraine days per month (569). After 12 weeks of treatment, cinnarizine reduced headache 
frequency by 4.6; 95% CI -5.2 to -4.0, valproate by 4.0; 95% CI -4.8 to -3.3, placebo by 2.6; 95% CI -
3.4 to -1.8. Interestingly, the placebo effect was less pronounced in this trial than in other migraine 
treatment trials involving children. Adverse effects occurred significantly more often in both the 
cinnarizine and valproate groups than in the placebo group. 

A randomised controlled trial of levetiracetam (61 children with migraine; 31 levetiracetam, 30 
placebo) showed a significant reduction in migraine frequency and intensity with more frequent 
adverse effects with levetiracetam (570). 68% of the levetiracetam group and 30% of the placebo 
group showed at least 50% reduction in migraine days (p = 0.007). 

Case series as well as a controlled trial show efficacy of botulinum toxin A for chronic migraine in 
adolescents (571–573) (574). Given the proven benefit in the treatment of paediatric migraine, off-
label use should be considered in individual cases. However, further trials are needed to better 
define the injection regimen, dosage and patient population (574). 

In general, there is little evidence for the efficacy of preventive pharmacological treatments for 
paediatric migraine. Future research is needed to identify factors associated with individual response 
to pharmacological preventive treatment. In individual cases, drug treatment can also be considered 
for children and adolescents in cases of high distress and after exhaustion of non-medicinal 
treatment options. Currently in Germany, only propranolol (0.25–0.5 mg/kg body weight; three to 
four times daily) is approved for migraine preventive treatment in children. 

 
6.4 Migraine prevention treatment during pregnancy 

Patients should be informed about the typical course of migraine during pregnancy in order to 
prevent any anticipatory anxiety: About 50–80% of patients report a decrease in migraine attacks 
during pregnancy (575). The improvement was particularly marked in the 2nd and 3rd trimesters. 
However, about 8% experience an increase in headaches during pregnancy. Especially migraine with 
aura can manifest itself for the first time during pregnancy. In principle, if there is a significant 
increase or new onset of migraine in pregnancy, it makes sense to carry out a clinical neurological 
assessment while considering the question of whether diagnostic imaging is needed. Breastfeeding 
probably has no effect on postpartum headache incidence (576). 
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Non-pharmacological methods of migraine preventive treatment are considered safe during 
pregnancy. Patients who are planning a pregnancy should therefore be informed about the individual 
procedures (relaxation techniques, biofeedback, acupuncture) at an early stage and, if necessary, 
practise them before the pregnancy begins. 

Controlled trials on drug preventive treatment are not available. It is recommended to research the 
current experience on the use of a substance during pregnancy and lactation on the following 
website: https://www.embryotox.de. Possible substances for drug preventive treatment in 
pregnancy are metoprolol (577), propranolol and amitriptyline (578). There is a high to very high 
level of experience for these substances. It is advisable to cooperate with the gynaecologist in charge 
so that the pregnancy can be optimally monitored by additional sonographic checks, if necessary. 
There are currently no indications of teratogenicity in the 1st trimester. If beta-receptor blockers are 
taken until delivery, bradycardia may occur in the baby. As a result, the lowest possible effective 
dosage should always be aimed for. Amitriptyline can cause neurological, gastrointestinal and 
respiratory adjustment disorders in the child due to its anticholinergic effects if taken in high doses 
until birth. As a result, close clinical monitoring should be done in the first days after birth and the 
dose should be reduced one to two weeks before the expected date of birth. 

Topiramate should be avoided or discontinued for preventive migraine treatment in pregnancy 
because of the increased risk of developing cleft palate and hypospadias when used in the 1st 
trimester (579). If used in the 2nd-3rd trimester, low birth weight and adjustment disorders must be 
expected (580). In addition, the risk of autism is probably increased (581). 

There is little experience with flunarizine in pregnancy. Even though there are no indications of 
teratogenicity so far, the substance should be replaced by a preventive treatment with a higher level 
of experience as a precaution. 

Against the background of a recommended daily intake of 300 mg magnesium during pregnancy, 
oral administration still seems justifiable, at least in this dose range. 

Small case series and individual cases have been reported on the successful use of 
onabotulinumtoxinA for chronic migraine and repeated nerve blocks with lidocaine (578, 582, 583). 
The largest case series includes 45 patients with chronic migraine treated with onabotulinumtoxinA 
within three months prior to conception. Treatment was continued during pregnancy in 32 patients. 
One miscarriage occurred. All the other children were born on schedule with normal birth weight and 
without congenital malformations. Botulinum toxin is probably not placenta-compatible, but no 
recommendation for treatment in pregnancy can be derived on the basis of this limited experience 
(584) 

Monoclonal antibodies against CGRP or the CGRP receptor, rimegepant and lasmiditan must not be 
used during pregnancy. 

https://www.embryotox.de/
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6.5 Migraine prevention treatment of menstrual migraine 
 

 
Short-term preventive treatment options, assuming a regular cycle, include naproxen or a long half-
life triptan starting two days before the expected onset of migraine for a total of 6–7 days. In 
placebo-controlled trials, the following substances and dosages have been investigated: frovatriptan 
2.5 mg 1 x, 2 x or 3 x per day, zolmitriptan 2.5 mg 2 x or 3 x per day, naratriptan 1 mg or 2.5 mg 2 x 
daily and naproxen 2 x 550 mg per day (585–593). Within these options, the data is best for 
frovatriptan 2 x daily 2.5 mg according to an evidence-based review (594). Alternatively, naratriptan 
2 x 1 mg or naproxen 2 x 500 mg may be considered. The risk of developing medication-overuse 
headache from short-term preventive treatment is likely to be low if no or few acute medications are 
taken in the remaining time interval. Nevertheless, the risk should be kept in mind. For this purpose, 
it is advisable to document the number of days on which acute medication is taken in a headache 
calendar. 

The previously propagated strategy of percutaneous oestrogen administration cannot be 
recommended, as this only leads to a postponement of migraine attacks until after the oestrogen has 
been discontinued (595). However, percutaneous oestrogen gel substitution may be considered if 
other established preventive measures fail. A regular cycle or monitoring of the cycle are, in a sense, 
conditions to determine the time for application (596). Percutaneous oestrogen administration in the 
pill-free interval cannot be recommended as migraine preventive treatment due to a lack of evidence 
related to the indication (596). 

As a preventive measure, the continuous administration of a combined oral contraceptive (COC) can 
be considered; this should be done in consultation with the attending gynaecologist. The rationale 
behind this approach is to reduce the number of cycles and the number of migraine attacks triggered 
by them. The continuous use of COCs is generally considered safe for a period of up to two years 
(597, 598). However, the effect on the occurrence of headaches and non-menstruation-associated 
migraine attacks has so far only been investigated in open trials (599, 600). However, as COCs 
significantly increase the risk of stroke and since migraine, especially with aura, is itself a risk factor 
for stroke, the individual vascular risk profile of patients 

Recommendations 

▪ For short-term preventive treatment, naproxen or triptans with a long half-life, starting 
two days before menstruation, for 5–6 days, can be considered. 

▪ Continuous administration of a combined oral contraceptive (COC) can be considered 
as a preventive measure. 

▪ For the preventive treatment of menstrual migraine, the administration of desogestrel 
can also be considered. 
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must be taken into account. Of least concern is the continued use of COCs in patients with migraine 
without aura and without other cardiovascular risk factors. Of least concern is the continued use of 
COCs in patients with migraine without aura and without other cardiovascular risk factors. As a 
general rule, preference should be given to low oestrogen-content contraceptives (548, 601). Highly 
active migraine with aura in a patient with an elevated vascular risk profile is considered a 
contraindication to the administration of COCs. 

A pooled analysis of four trials showed that desogestrel 75 µg/day in migraine preventive treatment 
significantly but slightly reduced the number of migraine attacks and migraine days. Reduced 
intensity and duration of attacks, reduced use of analgesics and triptans, and improved headache-
related quality of life are observed (602). 

 

 
7 Practical aspects of migraine prevention treatment using 

medication 
 

7.1 Real-world trials of conventional migraine prevention treatments 
and monoclonal antibodies 

Compared to the real-world trials on the efficacy and safety of CGRP-(R) MABs, far fewer real-world 
trials on those two characteristics of conventional oral migraine preventive treatments have been 
published, despite the much longer approval period. Several real-world trials exist on 
onabotulinumtoxinA, which was approved in 2011 for the preventive treatment of chronic migraine. 

Using the PubMed search "Real world trial AND migraine AND [substance]", no real world trials on 
migraine preventive treatment with metoprolol, propranolol and flunarizine are found. 

Across all substance classes, there is low six-month adherence (26–29%) and persistence (25%) to 
conventional oral migraine preventive treatments. The most common reasons for discontinuing 
treatment are adverse effects or lack of efficacy (603–606). 
However, this data is largely based on database analyses and web-based surveys, so bias cannot be 
ruled out. 

 
7.1.1 Valproic acid 

A trial from Brazil compared the efficacy of topiramate and valproic acid in 120 patients with 
episodic migraine and found a reduction in monthly headache frequency >50% in 51% of patients 
treated with valproic acid after three months. Weight gain, hair loss and gastrointestinal symptoms 
were reported by 24% of each patient group (607). 

 
7.1.2 Topiramate 
The trial mentioned under valproic acid found a 50% reduction in monthly headache frequency in 
58% of patients with episodic migraine treated with topiramate (607). The most common adverse 
effects were weight loss (50%), paresthesias (48%) and cognitive disorders (20%). The same group 
showed similar results in an earlier trial of 134 patients, but here even more patients (78.4%) had a 
weight loss of 3.4 kg on average (608). 
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7.1.3 OnabotulinumtoxinA 

Following the approval of onabotulinumtoxinA for the treatment of chronic migraine, many trials 
have investigated the treatment in a real-life setting. In a COMPEL trial, 715 patients with chronic 
migraine in the USA, Australia and South Korea showed similar results to the PREEMPT trials, with a 
sustained treatment effect and a significant reduction in monthly headache days of -10.7 days 
(baseline 22 days) after two years (451). In the European REPOSE trial, 633 patients with chronic 
migraine had a reduction in headache frequency from 20.6 to 7.4 days after two years of 
onabotulinumtoxinA treatment. However, the treatment providers in this trial were not bound by 
the doses and administration regimen of PREEMPT (609). These real-world trials were confirmed by 
other, mainly Italian and English, trials with similar results with a trial duration of up to eight years 
(453, 476, 610–614). Similarly, as in the PREEMPT trials, an equivalent treatment effect was also 
shown for concomitant medication-overuse headache in the real-world trials (453, 612, 615). 

In terms of safety, in a pooled analysis of all real-life trials involving 6558 patients, treatment-
related adverse effects (mostly mild to moderate) occurred in 13.6% of patients. The most common 
adverse effects were neck pain (5.4%), ptosis (4.5%) worsening of migraine (2.1%) and pain at the 
injection site (2.2%). Dysphagia occurred in 0.1% (616). 

In summary, several real-life trials can thus confirm the results of the randomised double-blind trials 
regarding the efficacy and safety of onabotulinumtoxinA. 

 
7.1.4 Monoclonal antibodies against calcitonin gene-related peptides 

(CGRP) or the CGRP receptor 

 

Most trials report data on real-world use of erenumab (five trials). Studies on fremanezumab (411) 
and galcanezumab (528) are also available. The efficacy data regarding the endpoint of a 50% 
reduction in MMT at three months are comparable to those of the phase III trials. For episodic 
migraine (EM), response rates of approximately 50–60% have been reported in real-world 
conditions (423, 617, 618). However, the patients studied here suffered from refractory migraine 
with failure of at least four previous attempts at preventive treatment. Real-world data on patients 
with fewer prior treatments report a slightly higher 50% response rate of up to 77% (MKT) (411). In 
chronic migraine (CM), similar effects of treatment history are seen, such that in refractory courses 
with chronic daily headache (30/30 days per month; CDH), response rates of only 13% are reported 
in two trials (617, 618). However, patients without a nominal response to MMT showed 
improvement in headache intensity and attack duration (617). Treatment-refractory courses of CM 
without CDH responded significantly better and about 40% of cases achieved a 50% reduction in 
MMT (619, 620). When cases of CM with fewer prior treatments and no CDH are treated with CGRP-
(R) MABs, response rates of up to 58% are possible in real-world use (411). In addition, in this trial, 
75% of patients with CM converted to an episodic course, and 68% of patients with medication-
overuse headache (MOH) no longer had overuse. When the threshold of treatment response is 
adjusted to a 30% reduction in MMT, the efficacy of CGRP-(R) MABs in CM increases up to 70% 
(621). 
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A Dutch trial specifically investigated the course of treatment response over a period of six months 
during treatment with erenumab (622). Here, the 50-unit response rate for patients with EM ranged 
from 29% to 61% and with CM from 11% to 28% when considering the individual months of 
treatment. About 80% of patients with CM and 45% of patients with EM achieved a 50% reduction in 
MMT in at least one month. For at least three of the six months, about 50% of patients with EM and 
25% of patients with CM still achieved a halving of MMT. 

With regard to safety, no adverse effects were reported in the real-world applications that were not 
already known from the pivotal trials. Only in terms of frequency were there some clear 
discrepancies. For example, a Dutch trial reported up to 93% adverse events (ADEs), with 
constipation occurring in 65% of cases under erenumab (other agents were not investigated in the 
trial) (622). The authors attribute this unexpectedly high frequency of adverse events to the targeted 
questions about specific ADEs in the prospective observation. A Belgian trial also reported 48% ADEs 
with 20% constipation, with treatment discontinuation due to ADEs in only 4% of cases within three 
months (618). In a Danish trial with an observation period of 12 months, 14% of patients 
discontinued treatment with erenumab due to an ADE (621). In an Italian prospective multicentre 
analysis, only 6% treatment-related ADEs were documented among CGRP-(R) MABs. 

In summary, real-world data confirm the efficacy of CGRP-(R) MABs from the pivotal trials, even in 
refractory courses. Similarly, the efficacy is confirmed in patients with MOH. With regard to a 
treatment response for each individual month of treatment, it shows that a deterioration in 
individual months should not be confused with a general treatment failure. This observation is 
explained by the established cyclical variation in attack frequency (623). The presence of a CDH 
appears to be a negative predictor of treatment response to CGRP-(R) MABs. The increased 
occurrence of ADEs could be due to information bias. The dropout rate due to ADEs is ultimately no 
higher than in the pivotal trials. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 110 

 

 

 
 

7.2 Further practical aspects of migraine prevention treatment using medication 

 
7.2.1 Communication 

The primary goal of any preventive treatment is to halve the number of headache days. Secondary 
goals are to relieve attacks, improve response to acute medication and reduce the number of days 
requiring acute medication. Adherence to and compliance with preventive treatment can be 
improved by communicating realistic treatment goals and explaining the delayed onset of action. 
Experience has shown that it is also helpful to point out the limited duration of treatment. Relevant 
adverse effects should be addressed. For many patients, it is important to know that adverse effects 
are not automatic, that the severity of adverse effects usually decreases with the duration of use and 
that there are no permanent adverse effects to worry about. Furthermore, in the case of non-
specific substances for preventive treatment, it is advisable to point out their other indication(s) and 
their significance for the current treatment. Information sheets from the DMKG, which can be 
downloaded from the website https://www.attacke-kopfschmerzen.de/infomaterial are useful. 

 
7.2.2 Specific vs. non-specific drugs for preventive treatment 

The exact mechanism of action of non-specific substances for preventive treatment is not known. 
However, their migraine preventive treatment effect has been confirmed by controlled trials. It may 
be advantageous that they have other effects that can be used to treat concomitant diseases such as 
depression, sleep disorders or arterial hypertension. Another advantage is the long experience with 
the substances. 

Migraine-specific substances (antibodies) for preventive treatment block CGRP-mediated steps in 
the generation of migraine attacks and are generally very well tolerated. However, they have no 
other known mechanisms for treating concomitant diseases. 

 
7.2.3 Combination of drug and non-drug treatment 

Many patients wish for a non-medication treatment, but do not find the time to practise basic 
measures such as relaxation techniques and endurance sports on a regular basis. Taking a drug is 
more convenient, especially if a drug-based preventive treatment is well tolerated. However, it has 
been shown that a better therapeutic effect is achieved by combining non-pharmacological and 
pharmacological procedures than with one procedure alone (624). Non-medicinal methods can also 
have a positive influence on lifestyle factors that favour the occurrence of attacks (for an overview, 
see: (625)). 

 
 

https://www.attacke-kopfschmerzen.de/infomaterial
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7.2.4 Combination of two prophylactic or therapeutic substances 

To date, there are few trials investigating the effects of drug combination preventive treatment. In 
chronic migraine, a prospective, randomised trial showed that the addition of propranolol to a 
treatment with topiramate did not have a stronger preventive treatment effect than topiramate as a 
monotherapy (626). In an older trial, the effect of flunarizine and topiramate in monotherapy was 
compared with the combination of flunarizine with topiramate prospectively over one year. There 
was improvement in migraine in all three arms of the trial. The reduction in migraine days was 
slightly higher with combination treatment, but did not achieve statistical significance. The 
tolerability of the monotherapy and the combination was comparable. 

For the combination of onabotulinumtoxinA with a CGRP (receptor) antibody in chronic migraine, 
there are some retrospective evaluations and case series that report a beneficial effect of 
combination treatment with a further decrease in migraine headache days and reduction in pain 
intensity with good tolerability (627–633). However, controlled prospective studies are lacking, so 
that sufficient evidence for this combination treatment cannot yet be assumed. 

The data situation for episodic migraine is even worse. In a small prospective placebo-controlled trial, 
patients who had not achieved a 50% reduction in the frequency of migraine attacks within eight 
weeks with 100 mg of topiramate or 30 mg of nortriptyline were either treated with the combination 
of both substances or placebo was added to the ongoing monotherapy (308). Headache frequency 
decreased somewhat more significantly with combination treatment (mean 4.6 vs. 3.6 days, p <0.05). 
However, tolerability was worse. Adverse effects occurred in 65.9% of patients on combination 
treatment, 41.2% on topiramate and 36.8% on nortriptyline. 

In summary, the present trials do not provide sufficient evidence for the superiority of drug 
combination treatment over monotherapy. However, comorbidity (high blood pressure, depression, 
anxiety) can certainly be a reason for combination treatment even in migraine patients. 

 
7.2.5 Ineffectiveness of preventive treatment 
If preventive treatment procedures do not work, there is either insufficient compliance, concomitant 
overuse of acute medication, misdiagnosis or true resistance to treatment. To improve compliance, it 
may be necessary to dose poorly tolerated substances more slowly than usual in order to keep 
adverse effects as low as possible and still achieve an effective preventive dose. In addition, realistic 
treatment goals should be formulated and information about the risks of chronification through 
medication overuse should be provided. If drug-based preventive treatment is ineffective for 
continued overuse of medications, a break should be taken from acute medications (headache due to 
overuse of analgesics or migraine medications = MOH, S1 Guideline. In: German Society for 
Neurology https://dgn.org/leitlinien) 
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If various preventive treatment substances continue to show no effect, the clinical diagnosis should 
be critically reconsidered. If the diagnosis of migraine is confirmed, non-effective substances 
prescribed for preventive treatment should be discontinued. Treatment must then focus on non-
medicinal procedures, with particular emphasis on pain and disease management procedures and 
treatment of relevant comorbidities. 

 
 

8 Medicines that are probably ineffective in 
preventing migraine 

A large number of other substances have been investigated for their efficacy in migraine preventive 
treatment. Often, individual substances showed efficacy in initially published case series and open 
trials, but this could not be proven in subsequent randomised, placebo-controlled trials with an 
appropriate primary endpoint (634). In addition, there are substances with contradictory data from 
placebo-controlled trials for which no proven efficacy can be derived, either. This guideline only lists 
drugs whose efficacy has been proven in randomised controlled trials, or meta-analyses in the case 
of contradictory data. Below, selected drugs whose preventive treatment efficacy could not be 
proven on the basis of the criteria mentioned are presented. Food supplements such as coenzyme 
Q10, riboflavin or vitamin D3 are not included. 

Conflicting data are available on the preventive treatment effect of melatonin. On the one hand, 
taking 3 mg of melatonin showed a superior reduction in monthly headache frequency of 2.7 days vs. 
1.1 days with placebo (both groups: 7.3 headache days/month in baseline) (635). However, in 
another trial, 2 mg melatonin was not shown to be superior to placebo (636). Due to its good 
tolerability and safety, melatonin would certainly be an interesting substance, but current trials do 
not allow a clear conclusion on its preventive treatment efficacy. 

Due to comorbid affective disorders and the efficacy of tricyclic antidepressants, there is a positive 
expectation in clinical routine regarding the efficacy of selective serotonin (SSRI) or serotonin-
norepinephrine (SNRI) reuptake inhibitors in migraine preventive treatment. However, an efficacy of 
SSRIs superior to that of placebo could not be demonstrated (637). Venlafaxine at 150 mg but not 75 
mg was significantly more effective in a placebo-controlled trial (330). However, that trial was 
exploratory and preventive efficacy was not the primary endpoint. In addition, a large number of 
positive open trials exist for other SNRIs (including milnacipran, duloxetine) (323). However, there is 
no proof of efficacy according to the criteria mentioned above, and it remains unclear to what extent 
antidepressant effects act as a mediator. 
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9 Interventional procedures for migraine treatment 
 

 

Occipital nerve block in acute migraine treatment 

Three randomised controlled trials investigated the efficacy of occipital nerve blocks in the 
emergency department (A&E). In a randomised, placebo-controlled trial in acute migraine patients 
who had not responded to intravenous metoclopramide in the emergency department, 13 patients 
received bilateral injections near the greater occipital nerve (GON) with a total of 6 ml bupivacaine 
0.5% (= 15 mg per side) and 15 patients received bilateral intradermal scalp injections with a total of 
1 ml bupivacaine 0.5% (= 0.5 mg per side, placebo group). After 30 minutes, 4/15 (= 31%) of the 
patients in the bupivacaine group and 0/15 (= 0%) in the placebo group were free of headaches. 
After 48 hours (= secondary endpoint), 3/15 (= 23%) of the patients in the bupivacaine group and 
0/15 (= 0%) in the placebo group were headache-free. However, the trial was terminated before the 
required sample size was reached (638). 

In another randomised, placebo-controlled trial in acute migraine patients in A&E, bupivacaine was 
found to be superior to placebo and non-inferior to classical treatment with a non-steroidal anti-
inflammatory and anti-emetic. Twenty patients in each group received either GON injections with 
0.5 ml bupivacaine 0.5% (= 2.5 mg) or NaCl or intravenous infusions with 50 mg dexketoprofen and 
10 mg metoclopramide as initial medication in the emergency situation. There was a significant 
decrease in headache 30 minutes and 45 minutes after intervention in all three groups compared to 
pre-treatment. The bupivacaine group (from NRS 9 to 3, 1 at 30 minutes, 45 minutes) was as 
effective as the dexketoprofen/metoclopramide group (from NRS 8 to 1, 1 at 30 minutes, 45 
minutes). Both groups were superior to placebo (from NRS 8 to 4, 3 at 30 minutes, 45 minutes) (p = 
0.03 and p = 0.03, respectively) (639). 

Similar results regarding non-inferiority of bupivacaine-0.5% GON injections versus classical 
treatment with intravenous metoclopramide were found in a randomised, double-blind, double-
dummy non-inferiority trial (640). 51 patients with acute migraine attacks received bilateral GON 
injections with a total of 6 ml bupivacaine 0.5% (= 15 mg per side) and 100 ml NaCl intravenously, 48 
patients received bilateral GON injections with a total of 6 ml NaCl and 10 mg metoclopramide 
intravenously. 1 hour after intervention, pain intensity (NRS) had decreased by an average of 6.1 
points (95% CI: 5.2 - 6.9) in the metoclopramide group and by an average of 5 points (95% CI: 4.1 - 
5.8) in the bupivacaine group (95% CI for group difference of - 1.1: -2.3 - 0.1) compared with pre-
treatment. However, in the exploratory data analysis, the efficacy of GON injections was comparable 
to intravenous metoclopramide when the intervention was performed by experienced clinicians 
(previously > 7 occipital nerve blocks) (640). 

 

Recommendation 

▪ The use of occipital nerve block has shown moderate effects in short-term (<3 months) 
treatment of chronic migraine in a few trials. In view of the minor adverse effects, its use 
can be considered in individual cases, although it was unclear whether local 
anaesthetics, steroids or both were most effective. Acute effects on migraine attacks 
have not been sufficiently studied. 
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In a small case series (n = 18) in patients with visual and/or sensory auras, some of which are 
prolonged for two hours to one week, occipital injection of bupivacaine within 30 minutes resulted 
in marked improvement in 85% of cases and complete regression in 60% of cases with concomitant 
improvement of headache in 80% of cases (641). 

 

Occipital nerve block in migraine preventive treatment 

In migraine prevention, the efficacy of occipital nerve blocks has mostly been studied in the short-
term course of chronic migraine. Studies on long-term efficacy are lacking. 

Three randomised, double-blind, placebo-controlled trials in patients with chronic migraine showed 
a positive effect of occipital nerve block. A small monocentric trial investigated the short-term 
efficacy of a single occipital nerve block. Patients were injected with 2 ml of bupivacaine 0.5% (= 10 
mg) or NaCl near the greater occipital nerve (GON). In the week following the injection, the 
bupivacaine group had a greater reduction in the number of moderate-to-severe headache days 
than the placebo group (-2, 95% CI -2.7 to – 1.3 vs -0.4, 95% CI -1.4 to 0.5, p = 0.027) (642). 

In another multicentre trial, patients received either a GON injection with 1.5 ml bupivacaine 0.5% (= 
7.5 mg) or NaCl weekly for four weeks. After four weeks, the blinding was removed and both groups 
of patients received bupivacaine once a month for another two months. After the first month, the 
number of headache days decreased more in the bupivacaine group (from 18.1 ± 5.3 to 8.8 ± 4.8 
days) than in the placebo group (16.9 ± 5.7 to 13.2 ± 6.7; p = 0.004, between groups). In the 2nd and 
3rd months, i.e. after switching from placebo to bupivacaine, both groups showed a similar decrease 
in headache days (643). 

Another monocentric trial showed a similar trial design, in which patients also received a weekly 
GON injection with 1.5 ml bupivacaine 0.5% (= 7.5 mg) or NaCl for the first four weeks. This study 
also extended over three months, but blinding was maintained and patients were followed up at 
month 2 and 3 without injections. The number of headache days decreased similarly in both groups 
compared to baseline in the first month (bupivacaine group: from 21.0 ± 4.4 to 10.9 ± 7.1 days (p 
<0.001), placebo group: from 20.9 ± 5.0 to 15.5 ± 7.3 days (p <0.001). There was no difference 
between the groups until then (p = 0.097). However, after 3 months, headache days continued to 
decrease in the bupivacaine group (to 6.3 ± 1.9 days), but increased in the placebo group (to 19.1 ± 
6.3 days), making the comparison between the groups significant (p <0.001) (644). 
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Efficacy of steroids in occipital nerve blocks 

A randomised, double-blind, placebo-controlled trial investigated the efficacy of a single GON 
injection of 2.5 ml bupivacaine 0.5% (= 12.5 mg) plus 20 mg methylprednisolone versus placebo 
(NaCl plus 0.25 ml 1% lidocaine) in patients with episodic and chronic migraine. No significant effect 
of occipital nerve blockade was found; in both the verum and placebo groups, there was at least a 
50% reduction in moderate to severe migraine days four weeks after injection in 30% of patients in 
each group (645). 

Similarly, in a well-designed 24-week, randomised, double-blind, placebo-controlled cross-over trial 
at a tertiary headache centre, there was no significant difference in the decrease in monthly migraine 
days between GON injections of 0.1 ml lidocaine 4% (= 4 mg) plus betamethasone 7 mg (verum) or 
placebo (NaCl plus 0.1 ml lidocaine 4%). The efficacy is studied in adults with chronic migraine in 
whom two or more previous preventive treatments had been unsuccessful. Bilateral GON injections 
with verum or placebo are administered on day one of the two eight-week double-blind phases, with 
a four-week wash-out phase between the cross-over periods. Due to slow recruitment, the trial was 
terminated before reaching the a priori sample size; a total of 10 patients were included with a mean 
number of monthly migraine days of 22.9 (range 14–30). The number of monthly migraine days 
averaged between 23 and 24 after verum treatment and between 22 and 23 after placebo 
treatment. Both groups were not significantly different (p = 0.147, 95% CI -0.6 – 3.7 days). The trial 
concluded that treatment with lidocaine plus betamethasone was not beneficial for difficult-to-treat 
patients with chronic migraine compared with placebo (646). 

In a randomised, double-blind, placebo-controlled trial in patients with episodic migraine without 
aura, there was also no significant difference in the reduction of headache attacks between GON 
injections with a corticosteroid and local anaesthetic versus local anaesthetic alone. The trial 
examined four groups of patients with an average of 8 to 10 monthly migraine attacks who received 
either 40 mg triamcinolone, 40 mg triamcinolone plus 2 ml lidocaine 2% (= 40 mg), 2 ml lidocaine 2% 
(= 40 mg) or NaCL-GON injections at baseline and after 1, 2 and 4 weeks. Only the patient group with 
40 mg triamcinolone plus 2 ml lidocaine 2% and the patient group with 2 ml lidocaine 2% showed a 
significant decrease in the number of headache attacks after four weeks compared with pre-
treatment (combination group: -5.69 (95% CI: -1.11 to -10.27), p = 0.019; lidocaine group: -5.81 (95% 
CI: -2.52 to – 9.09), p = 0.002). The two groups did not differ significantly from each other. However, 
the trial had too few cases, as the desired sample size calculated a priori was not reached in each 
group (647). 

 

Significance of the localisation of the occipital nerve blockade 

Ultrasound-guided occipital nerve blocks offer the advantage of visualisation of the nerve, targeted 
application of the injection material at the target site and reduction of the risk of anaesthesia of adjacent 
structures or injection into vessels, such as the occipital artery. The therapeutic benefit and superiority of 
this technique over the conventional landmark-guided approach, which is based solely on superficial bone-
based anatomical landmarks along the nuchal line, is not proven. 
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A four-week prospective, randomised, placebo-controlled, double-blind trial is conducted to evaluate 
the efficacy of a single ultrasound-guided GON injection of 1.5 ml bupivacaine 0.5% (= 7.5 mg) or 
NaCl in 23 patients with refractory chronic migraine. Headache intensity, measured by the VAS score, 
decreased significantly (p = 0.003) on the injection side in the bupivacaine group compared to pre-
treatment, but not in the placebo group (p = 0.110). However, when comparing the two groups, the 
VAS scores did not differ (p = 0.095). There were no changes (p = 0.625 between groups) in the 
analysis of VAS scores on the side that had not received injections (648). 

In a multicentre, prospective, randomised control trial, two different localisations of occipital nerve 
block with 1 ml bupivacaine 0.5% (= 5 mg) plus 40 mg methylprednisolone were investigated in 
chronic migraine patients. In one group of patients, infiltration was performed at the distal site at the 
level of the superior nuchal line (2–3 cm lateral to the occipital protuberance), in the other group of 
patients at the proximal site between the spinous process of C2 and the transverse process of C1. A 
significant decrease in headache intensity (NRS score) compared to pre-treatment was observed in 
both the distal and proximal groups at 24 hours and 1 week; at 1 and 3 months, significance was only 
observed in the proximal group (NRS decrease from baseline at 1 month (primary endpoint): 
proximal group: mean value: -1.85, 95% CI; -3.29 to -0.42; p = 0.014; distal group: mean value: 1.00, 
95% CI: -2.03 to 0.03; p = 0.056). At no time were the two groups significantly different from each 
other (649). 

The value of occipital nerve blockade in the long-term preventive treatment of migraine cannot be 
assessed with certainty. There seems to be efficacy in short-term preventive treatment. 

The methodological variability of the trials is problematic with regard to injection sites (including 
injection site, unilateral or bilateral injection), injection frequency (single, weekly), medication used 
(local anaesthetics, corticosteroids or combination), technique used (landmarks, ultrasound-guided), 
experience of the practitioners and trial endpoints. In addition, the small number of cases in most 
trials is problematic (mostly <100 subjects) and the lack of information on blinding (the hypaesthesia 
caused by the local anaesthetic makes blinding difficult). Serious adverse effects were not reported. 
The three most common adverse events were local pain at the injection site, vasovagal syncope and 
dizziness (650). Case reports of local alopecia and cutaneous atrophy have been reported with the 
use of corticosteroids, but these appear to be reversible (647, 651, 652). 
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9.1 Invasive and neuromodulating procedures for treating migraine 
 

 

 
9.2 Invasive neurostimulation 

An invasive neuromodulatory procedure should only be considered in migraine treatment if the 
criteria of chronic migraine with additional resistance to treatment are met. In addition, these 
procedures should only be used within prospective trials of established interdisciplinary and 
specialised care structures. Postoperative care and continuing care must be ensured. Before invasive 
interventions, a structured catalogue of established diagnostic measures, including a psychiatric 
evaluation, should be completed (653). In the case of pathological findings, the indication for 
intervention should be examined very critically. In addition, there is the purely practical problem that 
the implantable systems in question are either no longer available (stimulation of the sphenopalatine 
ganglion) or have no approval (stimulation of the greater occipital nerve). 

Limited efficacy of chronic stimulation of the greater occipital nerve (ONS) for chronic migraine with 
or without additional medication-overuse headache has been demonstrated in two controlled trials 
(654, 655) and other smaller uncontrolled trials and case series (656, 657). However, due to the 
limited trial quality (problems with blinding) and especially the frequent complications (breakage or 
dislocation of the electrode) and adverse effects (658), ONS cannot currently be recommended for 
the treatment of chronic migraine, or only in exceptional cases (see above) (659). From 2011 to 
2014, a neurostimulator had been approved for the stimulation of the n. occipitalis major in the 
"chronic migraine" indication, but this was withdrawn again due to the unfavourable 
efficacy/adverse effect profile. For other invasive stimulation procedures such as high cervical spinal 
cord stimulation, sphenopalatine ganglion stimulation and combined occipital and frontal (supra- or 
infraorbital) nerve stimulation, there is currently a lack of both larger trials and long-term 
experience, so that the use of these procedures for the treatment of chronic migraine cannot be 
recommended at present (660). 

 
 

Recommendations 

▪ Given their good tolerability, non-invasive stimulation procedures can be used in 
patients who refuse migraine prevention treatment with medication. At this point in 
time, only electrical stimulation of the supraorbital nerve is of practical importance in 
migraine treatment. 

▪ Invasive neurostimulation procedures such as bilateral stimulation of the greater occipital 
nerve or implanting an electrode in the sphenopalatine ganglion are not recommended 
for migraine preventive treatment. 

▪ Surgical transection of the corrugator muscle and other pericranial muscles is not 
recommended. 

▪ Closure of a patent foramen ovale is not recommended. 
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9.3 Non-invasive neuromodulation 

Non-invasive neuromodulation can be divided into procedures that primarily stimulate 
transcutaneous nerves in the area of the neck or head or those that stimulate the brain 
transcranially. In transcutaneous procedures, a distinction is made between stimulation of the 
trigeminal nerve, the greater occipital nerve and the vagus nerve. There is also transcranial magnetic 
stimulation of the visual cortex for the treatment of attacks of migraine with aura (661). 

 
9.3.1 Neurostimulation for the preventive treatment of migraine 

A trial on the preventive treatment of episodic migraine with n.supraorbitalis stimulation by Cefaly® 
included 67 patients. The nerve was stimulated for 20 minutes daily for three months. There was a 
significant superiority in the change in monthly migraine days and in the 50% responder rate in the 
verum group (-2.06 days and 38.1%) compared with the control group (+0.34 days, 12.1%) (662). The 
treatment was tolerated without serious adverse effects. A register evaluation showed that of a total 
of 2313 patients, 53.4% were satisfied with the effect experienced and purchased the device, while 
46.6% were not satisfied. Serious adverse effects were not reported (663). In an open-label trial of 
patients with chronic migraine, 50% of patients achieved a significant reduction in the number of 
days on acute medication (664). 

A trial at three Chinese centres compared the efficacy of supraorbital stimulation (20 minutes daily) 
with retroauricular stimulation in the area of the mastoid (40 minutes daily) in 90 patients with 
episodic migraine. Both stimulation methods were comparably effective and reduced monthly 
migraine days by a mean of about three days (-2.85, 95% CI -4.55 to -0.17, and -3.5, 95% CI -4.74 to -
0.47) (665). Problematically, the number of headache days at baseline was unbalanced (4.7 ± 2.06 to 
6.5 ± 2.07 days). 

The controlled, double-blind, randomised PREMIUM-I and PREMIUM-II trials were conducted on the 
effect of transcutaneous vagus nerve stimulation in the lateral neck region in preventing migraine. In 
the PREMIUM I trial, a four-week baseline phase was followed by a 12-week double-blind phase and 
then a 24-week open-label follow-up phase (666). Patients with episodic migraine stimulated 
themselves bilaterally in the neck area three times a day for 2 x 120 seconds. A total of 332 patients 
were included in the analysis. Compared with the four-week baseline (nVNS 7.9 ± 2.2 days, Sham 8.1 
± 2.0 days), there was no significant difference in the reduction in monthly migraine days between 
the two groups (nVNS -2.26 versus sham: 1.80, p = 0.15). In a post-hoc analysis, patients who 
performed more than 67% of the stimulations showed a significant difference (-2.27 days to -1.53 
days; p = 0.042), with the caveat that the difference was due to the greater reduction in the sham 
group. 
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The Premium II trial was a further development of the Premium I trial and was designed to address 
some of the limitations of the PREMIUM I trial, while providing additional data to support and 
complement the trial results (667). A modified inactive sham device was used, since the sham device 
used in the PREMIUM-I trial had produced some degree of vagal activation, so that an active 
therapeutic effect could not be ruled out (668). Episodic (EM) and chronic (CM) migraine patients 
were included to increase treatment adherence. The 3 x daily nVNS stimulation with 2 x 120 seconds 
was only performed unilaterally, ipsilateral to the predominant headache side. The trial included a 
four-week baseline and a 12-week double-blind phase. A total of 113 patients are included (nVNS, n 
= 56, 23 EM, Sham, n = 57, 23 CM). The trial population was 60% smaller than the statistical target 
for full efficacy because the trial was terminated early due to the COVID 19 pandemic. Compared to 
the four-week baseline (nVNS 9.2 ± 4.6 days, sham 9.9 ± 3.5 days), there was no significant difference 
in the reduction of monthly migraine days (= primary endpoint) between the two groups (-3.12 to -
2.29, p = 0.23). The 50% reduction in monthly migraine days (= secondary endpoint) was significantly 
higher in the nVNS group (44.87%) than in the sham group (26.81%; p = 0.0481). Finally, it should be 
mentioned that in this trial, too, a high effect was observed in the sham group, which points to the 
problem of correct blinding in neuromodulation trials (669, 670). 

In PREMIUM I and II as well as in other controlled-randomised trials on cluster and migraine 
treatment, transcutaneous n.vagus stimulation in the area of the lateral neck was shown to be 
tolerable and safe. The most common adverse effects were local irritation, redness, mild pain, 
muscle twitching, tingling paraesthesia as well as dizziness and headache (in total <5%). No serious 
adverse events were observed (671). 

Another procedure for stimulating the vagus nerve is electrical stimulation of the auricular sensitive 
branch of the vagus nerve in the area of the concha of the auricle with the NEMOS® system. In a 
monocentric, controlled, randomised trial, four-hour daily stimulation with 25 Hz or 1 Hz was 
investigated in 46 patients with chronic migraine (19). 40 patients completed the trial (four weeks 
baseline and 12 weeks stimulation). Surprisingly, a significant difference was found in favour of the 1 
Hz stimulation group (19.1 days minus 7.0 days) compared to the 25 Hz stimulation group (19.2 days 
minus 3.3 days). The number of patients with a 50% responder rate was also higher in the 1 Hz group 
than in the 25 Hz group (29.4% to 13.3%). There were no serious adverse effects, although there 
were isolated cases of skin irritation in the area of the concha. The findings were confirmed by an 
fMRI trial by Zhang et al. who described a significant reduction in migraine days in the 1 Hz group 
compared to a Sham group (verum vs. sham: --2.5 to --0.7) (672). 

 
In addition, a number of mostly uncontrolled case series reported on the preventive treatment effect 
of transcranial magnetic stimulation or transcranial direct current stimulation. An open trial 
investigated the clinical effect of a daily dose of two-times stimulation with four single pulses each 
over 12 weeks in 132 patients on the frequency of migraine. Overall, there was an average reduction 
of 2.75 days. No control group was studied (673). Regarding repetitive serial stimulation, there are a 
number of mostly uncontrolled smaller studies (review in: Jürgens and Rimmle 2019 (674)). The 
majority of these trials reported improvement in migraine, although the risk of outcome bias is 
generally considered high. 
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Recently, the results of a monocentric open observational trial were also published (675), reporting 
the results of 153 patients with high-frequency or chronic migraine. Patients stimulated with 
occipital TMS six times daily and could also use TMS for attack treatment (two stimuli every 15 
minutes for up to two hours). 45% of patients reported a sustained effect 12 months after initiation. 
60% of the patients were classified as responders. The median reduction in headache days was five 
days (from 18.0 to 13.0) at three months and the HIT-6 score also reduced significantly. 

Transcranial direct current stimulation over the visual cortex was investigated in a combined trial to 
evaluate the excitability of the visual cortex and the effect of twelve 20-minutes sessions of 
stimulation over four weeks (676). A total of 19 patients with episodic migraine with or without aura 
are randomised and asked about migraine frequency for a period of 90 days. Stimulation is carried 
out with a battery-operated stimulator with 2 mA over the occipital cortex. Both the verum group 
and the placebo group showed a reduction in migraine days over time, with pain intensity remaining 
unchanged. The authors evaluated the result as an indication for a positive effect of inhibitory tDCS 
over the visual cortex. In addition to cathodal stimulation of the occipital cortex, some other trials 
have also investigated anodal stimulation of the motor cortex. Here, too, a positive effect was seen 
in four trials. A systematic review that included a total of 16 randomised trials concludes that there is 
sufficient evidence to suggest that cathodal occipital and anodal stimulation of the motor cortex is 
likely to be effective (677). 

In summary, the results of the above trials show little evidence for the use of non-invasive 
neurostimulators (674, 678). The evaluation and comparability of the trials are complicated by the 
small number of cases, the methodological variability (different stimulation sites, stimulation 
parameters) and the difficulties in blinding. One practical problem is the lack of availability of many 
stimulators on the German market (e.g. combined supraorbital and occipital nerve stimulation, 
auricular vagus nerve stimulation, TMS single stimulation of the visual cortex) as well as the lack of 
cost coverage by health insurance companies. 

 
9.3.2 Other surgical procedures 

The efficacy of transection of the corrugator muscle or other pericranial muscles for the preventive 
treatment of migraine has not been scientifically proven and is therefore not indicated in preventing 
migraine (679). 
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9.3.3 Closure of a patent foramen ovale (PFO) as a preventive treatment for 

migraine 

In most case series and also in case-control trials, a PFO is found more frequently among patients 
with migraine, especially migraine with aura, than in the general population, with frequencies of 
64% and 90%, respectively (680, 681). In contrast, two population-based trials found no increased 
likelihood of PFO in migraine patients (682, 683). The extent to which there is a pathophysiological 
connection between migraine and PFO, or whether this is merely an ontogenetic phenomenon, has 
not yet been clarified. Numerous open trials show therapeutic effects of PFO closure for the most 
part, although the quality of these trials is mostly low (680). The prospective randomised MIST 
(Migraine Intervention with STARFlex Technology) trial was not able to confirm the efficacy of this 
procedure for the endpoint of freedom from migraine attacks (684). In a PRIMA trial, which 
investigated the efficacy of PFO closure in patients with migraine with aura, all patients received 
clopidogrel 75 mg for three months and ASA 100 mg for six months (685). 54 patients were treated 
with medication only, and 53 patients also underwent PFO closure using an Amplatzer PFO occluder. 
After 12 months, there were no statistically significant differences in the primary endpoint (number 
of days with migraine with and without aura) and most of the secondary endpoints (number of 
monthly migraine attacks, number of days taking pain medication, headache-specific impairment) 
between patients treated with medication only and those treated with medication and 
interventions. Only the rate of patients with at least a 50% reduction in migraine days/month was 
higher in the group with PFO closure. Another randomised controlled trial of PFO closure (PREMIUM 
trial) also showed no advantage of PFO closure over a "conservative" approach (686). Patients with 
migraine with and without aura were studied. All the patients received clopidogrel 75mg for one 
month and acetylsalicylic acid 325 mg for six months. After 12 months, 38.5% (47/117) patients in 

the PFO group and 32% (33/103) patients in the control group showed a  50% reduction in monthly 
migraine days (= primary endpoint, p = 0.32). The differences for the secondary endpoints such as 
number of monthly migraine attacks (PFO group 3.4, control group 2.0, p = 0.03) and freedom from 
migraine at 12 months (PFO group ten patients (= 8.5%), control group one patient (= 1%), p = 0.01) 
were statistically significant between the two groups. In a secondary prevention trial in patients 
with cryptogenic stroke and PFO comparing PFO closure with antiplatelet treatment or oral 
anticoagulation, patients were also asked at baseline if they suffered from migraine (687). Of the 
473 patients randomised to either the PFO closure group or the antiplatelet group, 145 patients had 
migraine (75 migraine with aura, 70 migraine without aura). 67 of the patients received PFO closure 
and 78 patients received antiplatelet treatment. During the five-year follow-up period, there was no 
difference in the number of annual migraine attacks (= primary endpoint). In patients with migraine 
with aura, an average of 9.2 migraine attacks per year occurred after PFO closure and an average of 
12 occurred with antiplatelet treatment (p = 0.81). Patients with migraine without aura had an 
average of 12.1 and 11.8 migraine attacks per year, respectively (p = 1). There were also no 
significant differences in the secondary endpoints of freedom from migraine, migraine-related 
disability at two years (HIT-6 score ≥ 56) and use of acute migraine medication. 
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The results of the three randomised trials and the CLOSE trial contradict published meta-analyses 
(688–692). However, the results must be critically assessed, as they are derived from the 
retrospective pooling of patient cohorts, different trial methods and outcome measures. In 
summary, there is no evidence at this time for the benefit of PFO closure in migraine preventive 
treatment. The procedure is therefore not recommended (693, 694). 

 
 

10 Psychological procedures for preventing migraine 
 

 
Migraine is multidimensional in its development, i.e. genetic, psychosocial, physiological and 
biochemical predispositions in combination with dysfunctional habitual stress processing can have 
an effect on a migraine attack and influence its course (695). Migraine can be considered an 
adaptive response that occurs in genetically predisposed individuals in whom there is a mismatch 
between the brain's energy reserves and the neuronal mental and physical workload (696). It follows 
that migraine can be influenced by psychological strategies with modification of experience and 
behaviour. 

Recommendations 

▪ Prevention treatment using medication should generally be accompanied by 
psychological procedures such as education, self-observation, self-management, 
cognitive behavioural treatment, social skills training, relaxation procedures, 
mindfulness, biofeedback and others. 

▪ In patients with pronounced migraine-related impairment and/or psychological 
comorbidity, psychological pain treatment methods should always be used. 

▪ Relaxation methods, cognitive behavioural treatment methods and biofeedback can 
also be used instead of medication prevention treatment. 

▪ In a multimodal approach, both medication and psychological prevention treatment 
can be combined. 

▪ Psychological methods were equally effective compared to conventional medication-
based prevention treatment (this does not apply to monoclonal antibodies) and can 
be used instead. 
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Among the psychological methods, behavioural therapy (BT) has been empirically proven to be 

suitable for effectively performing these tasks and to be combinable with medical measures (so-
called multimodal/multidisciplinary approach) (697, 698), so that the focus of treatment evaluation 
also lies in this area. Psychodynamic and other approaches have so far failed to provide evidence of 
procedure-specific efficacy in preventing migraine. BT interventions emphasise migraine prevention 
measures in terms of reducing attack frequency and headache-related affective and behavioural 
impairment. BT interventions teach the patient skills and abilities to influence the course of migraine 
through the modification of cognitive, affective and social experience and behavioural factors. A 
variety of effective psychological procedures and strategies are available today for the psychological 
treatment of migraine (695). 

Formally, psychological procedures can be divided into simple (education, self-observation, self-
management, relaxation, biofeedback) and combined (cognitive-behavioural) procedures. 
Cognitive-behavioural therapy (CBT) is particularly indicated for patients with high-frequency or 
chronic headaches, as they usually suffer from a high degree of psychological comorbidity. 
Intensified application of combined psychological treatment methods should be used under certain 
conditions (e.g. also (699): 

▪ Impairment of quality of life, ability to work and/or attend school 

▪ Failure of unimodal treatments 

▪ Medication misuse or overuse 

▪ Accompanying mental illness that causes pain 

▪ Somatic concomitant disease complicating pain treatment 

In recent years, reviews have shown that the three behavioural treatment methods (relaxation, 
biofeedback, cognitive behavioural treatment) hardly differ in their efficacy. More recent reviews 
emphasise the great heterogeneity of the trials and result in smaller effect sizes compared to older 
trials and cite methodological limitations (e.g. small groups, lack of randomisation) (cf. (698)). A 
Cochrane analysis initially reported no clear evidence for psychological interventions in adults with 
migraine in 2019 (700), for a discussion of the effects of psychotherapy trials see (701). The authors 
of the Cochrane trial saw a major limitation in the strict inclusion criteria of their trial, which 
restricted the significance. In an extended analysis of relevant trials, they concluded in 2022 that 
adults with headache benefit from psychological interventions and that effect sizes are in the small 
to medium range (702). Bae et al. come to similar conclusions regarding CBT in a recent review and 
meta-analysis (703). A major problem, however, is the varying quality of the included trials; the 
number of high-quality trials is low. Another problem, besides these more methodological aspects, 
seems to be the actual implementation of the approaches in standard clinical treatment (704). 
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10.1 Education 
 

 
Educational approaches (i.e. counselling and education on diagnosis, pathomechanisms and 
treatment options) should always be essential first steps in the treatment of migraine. Their 
contents serve primarily to convey information. Education is a vaguely defined, relatively broad 
therapeutic category consisting of elements such as information, bibliotherapy, low-threshold offers 
of cognitive behavioural treatment (e.g. trigger analysis through headache diaries, physical 
exercises/endurance sports, improvement of sleep hygiene) and typically education about causes, 
typical symptoms and therapeutic options. Education can also contain elements that are counted as 
relaxation or cognitive behavioural treatment or stress management. 

In the guideline "Relaxation methods and behavioural treatment interventions for the treatment of 
migraine" (705), counselling is rated as clearly superior to placebo treatment or control. The trials 
and meta-analyses included in the evaluation (706–708) comprised randomised-controlled 
approaches and included various counselling elements; internet-based approaches are common here 
(see section on apps). Counselling approaches can be delivered by therapeutic assistant staff (709) or 
digital applications (710, 711). 

In a small, uncontrolled trial of US veterans, a one-day workshop (Acceptance and Commitment 
Therapy (ACT) plus education) reduced anxiety and depression scores and headache-related 
impairment. 

In the case of education, the content of the approach is relevant. For example, an education group 
(eight two-hour sessions with migraine-specific information) and a meditation group with various 
exercise elements of comparable duration are able to reduce migraine days in the same way. 
However, when influencing the secondary outcome measures, education alone performed worse 
(712). 

One area of application can be the workplace, where offers are provided via training or the 
internet/intranet that affected employees can use. This can lead to productivity gains (713). An 
online programme of this kind consisting of webinars, educational videos and other internet-based 
offerings led to a significant improvement in migraine (frequency and severity) and a reduction in 
productivity losses in a sample of 79 employees (714); similar effects are found in another trial (715). 
Due to the high prevalence of headache in childhood and adolescence, education should also be 
provided in this group (716). 

Recommendation 

▪ Educational approaches are recommended for behavioural preventive treatment 
of migraine. 
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10.2 Relaxation 
 

 
Relaxation techniques include various skills that all aim to reduce tension and achieve relaxation. 
These include, among others: autogenic training, progressive muscle relaxation, breathing 
techniques, biofeedback methods or hypnosis. 

Relaxation procedures are intended to redress the imbalance between the brain's energy reserves 
and the neuronal mental and physical workload and to reduce the general level of activation. The 
background is that, in addition to a general relaxing effect, a central stabilising regulation and 
dampening of information processing should also be achieved (717). However, relaxation not only 
causes a reduction in hypervigilance and attention, it also reduces anxiety, which in turn increases 
pain tolerance and at least reduces the subjective pain reported. Relaxation techniques are often 
said to have a prophylactic function in preventing pain; however, patients also report abortive 
properties of relaxation in acute pain states. The procedure of progressive muscle relaxation (PMR) 
consists of a gradual tensing and relaxing of various muscle groups. It is important to practise 
regularly and not only on a pain-contingent basis, and to ensure that it becomes part of one’s 
everyday life. Hypnosis seems to be comparable in its effect with other relaxation methods (718). 
Among the relaxation methods, PMR is superior to autogenic training for untrained people because 
successes are achieved more quickly and motivation remains high. There are few trials so far that 
explicitly investigate the use of PMR for migraine. Trautmann and Kröner-Herwig, among others, 
used PMR to treat headaches in children (719). They found significant results, which increased 
further in the follow-up survey. However, no differentiation was made here between different types 
of headache, which limits the significance. Similar to biofeedback (see above), relaxation techniques 
(mostly PMR) achieve an average reduction in migraine frequency of 35–45% (720, 721), which is in 
the range reported for propranolol. The treatment methods are used in migraine treatment both 
pain-specifically (e.g. in PMR) and non-pain-specifically. In addition to clinical efficacy, a change in 
cortical attention allocation can also be demonstrated in the contingent negative variation (CNV) 
measure. Previously elevated contingent negative variation (CNV) normalises with regular use of 
PMR in migraine patients (722). 

Flynn was able to show in a review that hypnosis had significant effects on pain activity in migraine, 
based on assessment of randomised controlled trials (723). 

Recommendation 

▪ Relaxation techniques are recommended for the preventive treatment of migraine. They 
can be used instead of or in combination with drug preventive treatment. 
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The effects of relaxation techniques are comparable in size to those of biofeedback or cognitive-
behavioural treatment (724). For relaxation methods, there are also corresponding apps that offer 
exercises for PMR, for example (725). 

 
10.3 Mindfulness 

 

 
Conceived as stress management training (mindfulness-based stress reduction, MBSR) by Jon Kabat-
Zinn in 1979, mindfulness-based approaches are now used in many ways in psychotherapy, 
combined with other techniques (acceptance and commitment treatment, ACT; dialectical-
behavioural treatment, DBT), further developed (mindfulness-based cognitive treatment, MBCT) and 
increasingly integrated into pain management (726). In MBSR, content is offered in a group setting, 
usually in 8–12 sessions over a period of 8–10 weeks, often supplemented by a mindfulness day 
(retreat). In principle, mindfulness can be used at any time in everyday life and is thus a low-
threshold form of preventive treatment in any life situation. In addition, good compliance is reported 
(727). As shown in randomised controlled trials, mindfulness meditation can achieve a reduction in 
migraine days per month and is comparably effective to education (712), n = 89 or a combination of 
education and PMR (727), n = 62. Quantitative sensory testing (QST) showed a reduction in pain 
perception through mindfulness practice (712). However, with regard to the effects on pain 
(intensity, frequency), there are still inconsistent results, partly no significant improvement is 
reported (728, 729). Other parameters such as impairment, quality of life, self-efficacy, depressive 
symptomatology and catastrophising thinking are described in randomised controlled trials as being 
favourably influenced by mindfulness, even when migraine is not significantly reduced. Medium to 
strong effects are achieved (712, 727). Effects on quality of life and pain experience as well as pain 
acceptance have also been documented from other pain disorders and primary headaches in general 
(726, 728). The stress-reducing effect of mindfulness also addresses one of the most common 
migraine triggers. Especially patients with episodic migraine compared to chronic migraine benefited 
from mindfulness-based approaches in the randomised controlled trial by Seng et al (729). 

Recommendation 

▪ Mindfulness can be recommended for the preventive treatment of migraine in 
terms of improving quality of life. 
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10.4 Biofeedback 
 

 
Biofeedback is a therapeutic intervention for conditioning physiological functions, especially 
autonomic functions. Affected persons learn in several sessions to regulate via feedback of their own 
bodily signals (e.g. auditory, visual) and thereby gain control over functions that are normally not 
consciously registered (257). Usually the sessions are conducted in an outpatient setting and require 
special biofeedback equipment. In the preventive treatment application, signals of tension in 
particular are fed back, so patients learn to relax. The control of physiological functions (specifically 
in terms of relaxation) and the conviction of symptom control (non-specific) are discussed as 
mechanisms of action of biofeedback. It is unclear to what extent, for example, stress reduction 
through biofeedback is directly responsible for causing a reduction in attack frequency (730). 

In a meta-analysis, which is now almost 15 years old, almost 100 clinical trials were included and 
biofeedback was shown to be effective. The weighted mean effect sizes are between 0.4 and 0.6 
(for the use of EEG biofeedback, skin temperature biofeedback, EMG biofeedback or the 
combination of temperature and EMG biofeedback) for the preventive treatment of a migraine 
attack (259, 731) (for acute treatment see Chapter 3.5). Meta-analyses thus come to the unanimous 
conclusion that both relaxation methods (mostly PMR) and various biofeedback methods achieve an 
average reduction in migraine frequency of 35–45% (731–733). The extent of the effect of these 
procedures is therefore in the range reported for propranolol (698, 734); in the long term, the 
relapse rate appears to be greater with propranolol (735). The effects of biofeedback techniques are 
comparable in size to those of relaxation procedures or cognitive-behavioural treatment procedures 
(724). A recent randomised controlled trial conducted in an outpatient setting found comparable 
effects to those available in the literature, with as few as 8 to 11 sessions being sufficient. The 
effects on self-efficacy appear to be more pronounced than on headache characteristics (736). 
Newer biofeedback approaches include smartphone applications, which have the potential to be 
used independently of therapists (730, 737); however, many questions regarding adherence still 
need to be clarified. 

Recommendations 

▪ Biofeedback procedures are recommended for the preventive treatment of migraine. 
They can be used instead of or in combination with drug preventive treatment. 

▪ Vasoconstriction training is suitable for the treatment of acute migraine attacks (see 
Chapter 3.6). 
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10.5 Cognitive behavioural therapy 
 

 
Cognitive behavioural therapy (CBT) is based on the assumption that experiences and learned 
attitudes throughout the course of one’s life, in interaction with genetic and physical factors, 
influence health and can be relearned if necessary. Therapeutic approaches for headache include 
the individual interaction of biological, psychological and social factors in the development and 
maintenance of complaints and include cognitive-behavioural treatment strategies that are 
essentially intended to improve the patient's self-efficacy and control beliefs (738). 
Behavioural therapy strategies also provide patients with techniques to analyse and improve their 
own handling of stressful events and can change expectations (739). CBT methods are available for 
migraine patients in well-developed standardised programmes and can be economically 
implemented both as individual and group treatment with equal efficacy (740–742). The CBT 
includes the following building blocks: psychoeducation, self-observation, self-management, 
improvement of self-perception, modification of pain-related cognitions, modification of social 
impairment, modification of migraine-specific dysfunctional lifestyles (detailed description of 
treatment modules at (741, 743)). 

Newer approaches also focus on disease acceptance and active, quality-of-life and value-oriented 
rather than avoidant strategies of coping with disease (acceptance and commitment treatment, 
ACT; trigger management). Acceptance and commitment treatment for primary headache achieved 
improvements in quality of life, impairment in daily life and depressive symptoms that were still 
detectable one year after treatment (744); RCT, n = 94; 87.35% migraine patients. In another 
randomised controlled trial, the effects of a day course of ACT (promoting openness and coping with 
painful and unpleasant experiences) combined with education on migraine are shown to be superior 
to a supportive intervention (PMR) and education in the group: in migraine patients with 
depression, this was reduced or remitted even after six months compared to the supportive group. 
Similarly, anxiety and headache-related impairment were improved (745), n = 103. The approach 
"learning to cope with triggers" (LCT), in which a differentiated, active rather than avoidant 
approach to migraine triggers is learned, was also studied in 2014 (746), RCT, n = 127. Compared to 
the waiting-list group, trigger avoidance group and CT + avoidance, the LCT group was significantly 
superior in terms of headache frequency and medication use. In a three-arm randomised controlled 
design, Klan et al. (255), n = 121, investigated the efficacy of a programme combining trigger 
management and anxiety coping strategies with education.  

Recommendation 

▪ Cognitive behavioural therapy is strongly recommended for the preventive treatment of 
migraine. It can be used instead of or in combination with drug preventive treatment. 
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It was shown to be equally effective as PMR and more effective than the waiting-list group in terms 
of self-efficacy in dealing with headache. At 12-month follow-up, the treatment groups also showed 
improvements in headache frequency, emotional distress and migraine interference compared to 
the waiting-list group. 

 
10.6 Combined pharmacological and psychological treatment 

 

 
Combined pharmacological and psychological therapy is an important component of treatment in a 
multimodal setting. Studies that examined the effects of such a combination (705) are available on this 
topic. For example, Grazzi et al. combined behavioural therapy strategies (initially PMR, later additionally 
EMG biofeedback) with medication preventive treatment in patients with transformed migraine with 
medication overuse during an inpatient medication break. After treatment and after one year, the effects of 
both groups were comparable; after three years, the group with the combination showed better results 
(fewer headache days and less analgesic use) and had fewer relapses in terms of headaches. 
Medication overuse (747). An important placebo-controlled combination trial for migraine 
preventive treatment compared the effect of the beta-blocker propranolol with a behavioural 
therapy programme (PMR, trigger identification and management, stress management, partly also 
temperature biofeedback) as well as with a combination of both treatments in a total of 232 
migraine patients with at least three migraine days per month (624). At the same time, the acute 
drug treatment was optimised in all participating patients. Only the combination treatment led to an 
improvement compared to optimising acute treatment alone. Recent work also points to benefits of 
combined treatment (748, 749). 

 
10.7 Endurance sports 

 

 
Regular endurance exercise is often recommended for the preventive treatment of migraine and is 
included in most multimodal treatment programmes for headache patients. It is unclear whether 
endurance sports achieve rather unspecific effects, i.e. represent "a special relaxation procedure", 
or whether they are actually specific effects that are achieved through an improvement in physical 
performance. 

Recommendation 

▪ Drug treatment should be accompanied with behavioural therapy methods (such as 
education, self-observation, self-management, cognitive behavioural therapy, social 
skills training, relaxation methods, biofeedback, etc.). 

Recommendation 

▪ Regular aerobic endurance sports are recommended for the preventive treatment of migraine. 
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Further effects could be achieved by weight reduction achieved with exercise, as obesity seems to be 
associated with higher headache frequency (750). These questions are crucial in order to be able to 
make statements about the recommended training frequency, training duration and training 
intensity for migraine preventive treatment. A review of trials published up to 2008 concluded that 
there are a number of trials that support the possible efficacy of exercise in migraine preventive 
treatment, but none of the trials are large enough actually to provide statistical evidence of efficacy 
(751). A recent review comes to similar conclusions; the results are promising, but the individual 
specific contribution has not been investigated so far (752). A pilot trial showed positive effects of 
endurance exercise on migraine frequency (753). Overath et al. (754) were able to show in a pre-
post trial with 33 patients that aerobic endurance training over a period of 10 weeks improved or 
normalised both clinical symptoms (number of migraine days per month) and areas of executive 
functions as well as amplitudes and habituation of the contingent negative variation (CNV). Regular 
endurance exercise was compared with the effect of topiramate up to the maximum individually 
tolerated dose and relaxation training in a three-arm trial. There was no significant difference 
between the treatment arms, but the number of headache attacks was reduced by less than one 
attack per month in all three arms. Adverse effects were only reported from the treatment arm with 
topiramate (755). In a quantitative meta-analysis (756) including six RCT trials with a total of 168 
patients in sports programmes (and 172 controls), there was a moderate effect for aerobic training. 
A prospective cohort trial (757) with 94 patients found a more pronounced effect of moderate to 
vigorous endurance training on at least three days a week in migraine patients on medication 
preventive treatment compared to patients without medication preventive treatment, with the 
recommendation to use endurance exercise as an adjunct to medication preventive treatment. An 
RCT trial with a total of 52 migraine patients who also had tension-type headache and neck pain 
(758) found improvements in tension-type headache and neck pain in addition to improvements in 
migraine parameters. Eslami et al (759) found no difference between moderate and vigorous 
endurance training on headache frequency, intensity and duration in migraine-affected women. In a 
cross-sectional trial with a student sample with affinity for sports, with and without migraine (760), 
the positive effect of sport (of various kinds) seems to be more pronounced in women than in men. 

In general, exercise seems to be associated with positive effects, sufferers can benefit from low 
impact exercises (e.g. yoga) if more strenuous exercises are not tolerated. Exercise and endurance 
sports are now considered evidence-based recommendations. Therapeutic discussion about, and 
motivation for, exercise and endurance sports can lead sufferers to experience more self-directed 
control over their headaches. These measures, in combination with other preventive treatment 
measures, may provide additional benefits (761, 762). 
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10.8 Acupuncture 
 

 
Acupuncture as a treatment option for episodic migraine has been increasingly studied since the 
early 2000s (763). The resulting systematic reviews, meta-analyses and Cochrane evaluations now 
allow statements about efficacy. An important factor is the choice of placebo condition, with sham 
acupuncture being the best choice here. With this active placebo, needling is carried out on parts of 
the body that are not counted as classical acupuncture points. 

While a Cochrane trial from 2009 was not able to show any superiority over sham acupuncture (764), 
the 2016 re-evaluation showed evidence of a small superiority of classical acupuncture over sham 
acupuncture. The trials reviewed in it suggest a similar efficacy of treatment as with drug preventive 
treatment (765). Fan et al. came to the same conclusion in a recent meta-analysis (766), which also 
showed a superiority over sham acupuncture in the reduction of migraine attacks after treatment, 
but also in follow-up surveys; the responder rate no longer showed a difference in follow-up surveys. 
The effect of acupuncture was comparable to medication preventive treatment. In terms of the 
occurrence of adverse events, acupuncture was significantly better than drug preventive treatment. 
A meta-analysis of trials from 2010 to 2019 (767) showed an effect over no treatment and over 
Western medicine (pharmacotherapy), but not over sham acupuncture. The meta-analysis by Yang et 
al. came to a comparable conclusion. With regard to menstrual migraine, there is no convincing 
evidence (768). 

However, the low quality of the trials in the review by Ni et al. (three quarters with "risk of bias") is a 
limiting factor for clear conclusions. Similar statements about effective headache reduction, but also 
about limiting factors, can be found in the published reviews of recent years (254, 769–773). 

An interesting aspect was brought into play by Liao et al. (774) who found lower medical expenses 
(775) and lower anxiety and depression in about 2000 patients who underwent acupuncture 
compared to an equal number of comparable patients who did not. The effect on anxiety and 
depression was observed over a period of about 10 years. 

For chronic migraine, there is a meta-analysis comparing acupuncture, topiramate and botulinum 
toxin (776). Acupuncture and topiramate showed numerical superiority over botulinum toxin, but 
this was not significant. Topiramate had the most adverse events and dropouts. 

Recommendation 

▪ The superiority of classical acupuncture over sham acupuncture in preventing migraine 
is contradictory according to current trials. Overall, there are moderate, non-specific 
effects. 
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10.9 Cold applications 

Cold stimuli can be perceived by patients both as a trigger of migraine attacks and as pain relieving. 
In acute treatment, local cooling of the head and forehead is found to be positive in various trials 
(777). However, placebo-controlled efficacy can hardly be methodically tested. However, a 
randomised controlled trial compared the cooling effect of menthol oils, which also activate the 
transmembrane cold receptors TRPM8, on the forehead and temples at different concentrations and 
was able to show a superiority of the higher concentration compared to the lower placebo 
concentration (778, 779). 

 
10.10 Drinks to treat migraine 

 

 
Too little fluid intake should be avoided to prevent dehydration headache. Increased fluid intake is 
often popularly advised as a home remedy for headaches. However, a randomised controlled trial 
failed to demonstrate any changes in headache frequency in migraine patients with regular, 
increased fluid intake (780). Caffeinated beverages have been described as both a trigger and a 
therapeutic option for acute headache attacks. There is positive evidence for the efficacy of caffeine 
and analgesics in particular, although migraine patients should be careful to limit caffeine to 200 mg 
daily to avoid chronicising effects (781). 

 
10.11 Procedures with no effect 

There are a number of other approaches for which no effect could be proven or, even in the case of 
isolated positive findings, the length of the trial is unclear because, for example, large-scale and 
methodologically high-quality trials are lacking. These are briefly listed here for the sake of 
completeness. 

 
10.11.1 Piercing 

In recent years, so-called daith piercings have been advertised as a treatment for migraine, 
especially on social media platforms. This involves placing a piercing in the area of the ear cartilage 
(tragus), comparable to one of the acupuncture points used for migraine treatment.  

Recommen
dation 
▪ 

▪ 

Sufficient fluid intake of at least 1.5 litres/day is recommended. 

Dehydration should be avoided. 
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There is no comprehensible pathophysiological basis; meaningful randomised controlled trials are 
not available. Due to possible health risks such as local infections (perichondritis), the use of ear 
piercings in migraine treatment is not recommended given the current data. 

 
10.11.2 Homeopathy 

A therapeutic effect of homeopathy for migraine could not be proven in previous trials. There are no 
effects beyond the placebo effect (782, 783). From a health business point of view, it should be 
critically noted in this context that the treatment costs for homeopathy clearly exceed those for 
conventional medical care (784, 785). 

 
 

11 Diets and dietary supplements 
 

 
 

11.1 Dietary supplements 

Apart from riboflavin, magnesium and Q10, other smaller trials have also been conducted with 
natural substances. However, the efficacy is less clearly assured. With vitamin B12, an open trial was 
conducted with 20 patients (786). 1 mg hydroxycobalamin was administered intranasally for three 
months. A reduction in migraine attack frequency of >50% was observed in 10 out of 19 patients 
(53% responders). However, the open trial design is not suitable to prove the efficacy of vitamin B12 
and the number of patients is too small. Vitamin D was studied together with simvastatin in a 
placebo-controlled, randomised, double-blind trial in 57 adults with episodic migraine (549). 
Participants received 20 mg simvastatin twice daily plus 1000 IU vitamin D3 twice daily for 24 
weeks. Compared with placebo, simvastatin plus vitamin D3 showed a greater reduction in the 
number of migraine days from baseline to intervention weeks 1 to 12: a change of -8.0 days in the 
active treatment group versus +1.0 days in the placebo group, p <0.001. The potential effect of 
vitamin D3 alone on migraine cannot be assessed because of the combination with simvastatin. 
However, the results of this trial could not be confirmed in clinical practice. A monocentric, 
randomised, triple-blind, placebo-controlled cross-over trial was conducted with acetyl-1-carnitine 
in episodic migraine (787). For 12 weeks, 3 g acetyl-1-carnitine or placebo was administered.  

 
 

Recommendations 

▪ Dietary supplements and probiotics are not effective in preventing migraine. 

▪ Low-sugar, low-fat or ketogenic diets may be effective. 
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In this trial, no differences in headache outcomes are found between acetyl-l-carnitine and placebo. 
Wagner describes a trial with polyunsaturated fatty acids in 168 patients over a period of six months 
in an open uncontrolled trial (788). In 129 patients available for the trial, 86% showed a reduction in 
the severity, frequency and duration of migraine attacks. In a controlled double-blind trial from 
Brazil, 60 patients with chronic migraine were treated with amitriptyline and omega-3 fatty acids or 
amitriptyline and placebo for 60 days as a preventive treatment (789). In 67% (18/27) of patients 
taking amitriptyline + omega-3 fatty acids, the number of days with headache decreased by more 
than 80.0% per month, while in the control group the same improvement occurred in 33.3% (8/24) 
of patients (p = 0.036). In a double-blind trial, 196 patients received placebo or 6 g of omega-3 fatty 
acids per day for 16 weeks (790). The primary endpoint, the number of migraine attacks per month, 
was not different between verum and placebo. 

 
11.2 Probiotics 

The importance of the microbiome for health and its physiological role in a variety of diseases and 
dysfunctions is currently being intensively researched (791). Probiotics have also been studied for 
migraine preventive treatment. However, the number of trials is very small and two recent reviews 
found no evidence for their efficacy. In the first review, it was only possible to analyse two trials. Due 
to methodological differences, a meta-analysis was not possible. One trial found no significant 
change in migraine frequency and intensity, while the second trial found highly significant 
improvements (792). The other review included three randomised controlled trials involving 179 
patients. Probiotic supplementation had no significant effect on the frequency and severity of 
migraine attacks with significant heterogeneity between trials (I2 = 98%, p <0.001) (793). 

 
11.3 Diets 

In the trials on the influence of food on migraine, a distinction must be made between avoiding 
identified or perceived triggers of migraine attacks and changing the diet. Most patients for whom 
certain drinks or foods play a role as migraine triggers have already identified them and usually avoid 
them. A systematic literature review identified 43 trials that investigated the role of diet and 
nutrition in migraine (794). There were 20 trials on trigger factors of migraine. The most important is 
alcohol and especially red wine. 

12 Studies looked at specific diets. In these trials, a positive effect on various parameters of migraine 
was found for diets low in sugar, diets low in lipids, a vegan diet low in fat, the ketogenic diet and the 
DASH diet high in fruits, vegetables, poultry, fish and nuts. A total of four trials investigated diets 
which eliminated putative allergens in the diet, based on an IgG elimination diet. However, the 
German Nutrition Society (Deutsche Gesellschaft für Ernährung e.V.) sees no scientific basis for this 
approach (795). 
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Table 15: Studies on diets in migraine preventive treatment 

Quantity Refer-
ence 

Intervention and design Result 

n = 350 (796) Low-sugar diet versus migraine preventive 
treatment with medication, RCT 

Reduction of attack frequency in both 
treatment groups by 3–4 days per month 

n = 83 (797) Low-fat diet versus normal diet, cross-
over 

Significant reduction in migraine days per 
month 

(-6.8 versus -2.9) 

n = 42 (798) Vegan diet, low fat versus placebo, cross-
over 

No effect on headache days 

n = 96 (799) Ketogenic diet versus low-calorie diet, 
cross-over 

After six months, no difference in attack 
frequency and headache days 

n = 35 (800) Ketogenic diet versus control in overweight 
women, RCT 

Significant reduction in migraine days 

RCT = randomised controlled trial 

 
Overall, the scientific evidence for special diets or nutrition for migraine preventive treatment is 
weak (794, 801). 

 

 
12 Smartphone applications (apps) and telemedicine 

services for migraine 
 

 
Internet-based services and digitally supported services for the diagnosis and treatment of migraine 
have been used and scientifically studied since the 1990s (698, 710, 802). 

 
 

Recommendations 

▪ Smartphone applications and telemedicine services can support the diagnosis and 
treatment of migraine. 

▪ They can document the course of migraine and headache and thus support the 
monitoring of progress and success. 

▪ 

▪ 

Information tools can provide knowledge and behavioural treatment options. 

Internet-based services and apps can be helpful when time or location constraints (e.g. 
pandemic, rural areas, long waiting times) make face-to-face care difficult. 

▪ For the selection of apps in migraine and headache treatment, minimum criteria 
should be met. 

▪ Results from randomised controlled trials on clinical efficacy or improvement of the 
quality of care are currently not available. 
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With the introduction of the operating systems iOS in 2007 and Android in 2008, extensive computer 
functionalities and connectivity also became possible on mobile devices. For these systems, a variety 
of smartphone applications (apps) have been developed for the health sector in general as well as 
for the pain and headache sector in particular (710, 803). They offer many new possibilities for those 
affected and those treating them. They can document the course of migraine and headache and thus 
support progress and outcome monitoring (710, 711, 804–807). Information tools can provide 
knowledge and behavioural therapy options (705, 710, 802, 808). A particularly interesting function 
for research is the digital collection of data in anonymised form, which can be used for scientific 
analyses (710, 807). Apps also allow innovative elements of digitisation such as chatbots, social 
networking e.g. through digital support groups or psychoeducation through videos and animations 
(710, 711, 802, 807, 808). Internet-based services and apps can be helpful when time or location 
constraints (e.g. pandemic, rural areas, long waiting times) make face-to-face care difficult (806, 
809). 

Mobile software applications are used early on to monitor progress and success in the context of 
pain and headache treatment (810–813). They have a number of advantages over paper 
documentation. People tend to carry their smartphone with them at all times. It is the central 
communication device for over 88% of the population. Documentation of headache phenotype and 
headache course over time can be done prospectively and directly. Algorithms can classify headache 
attacks based on the International Headache Society criteria (814). Historical parameters can be 
entered and evaluated directly in the app. Current information on environmental variables such as 
air temperature, air pressure and location can be added digitally. The smartphone can generate clear 
evaluations and reports from this diverse data. In medical consultation, these can be used directly to 
support treatment decisions. Medication overuse, the efficacy of preventive medication, attack 
treatment and other progression patterns can be directly evaluated and used as a basis for further 
treatment (815). Monitoring progress and success with smartphone applications has proven to be 
more reliable than paper diaries in scientific trials. They show higher compliance compared to paper 
diaries (816), the compliance rate for electronic diaries is 94%, while for paper diaries it is only 11% 
(817). 

Internet-based services and apps are companion media to aggregate diagnostic information and 
support therapeutic elements (705), however, they cannot replace contact with therapeutic 
professionals (818). A particular challenge, however, is the large number of apps available, some of 
which are of low quality and not in line with guidelines. Access to app stores is not professionally 
regulated for medical content providers. The applications can also be made available in the app 
stores without medical expertise. According to the Digital Health Care Act (DVG), the statutory health 
insurance companies cover the costs of digital health applications if they are listed in the DiGA 
directory of the BfARM and are prescribed by a doctor. This requires data protection, information 
security, efficacy and/or a positive effect on patient care to be confirmed. However, this does not 
mean that apps not listed in the DiGa directory (e.g. by scientific societies) do not fulfil these 
requirements. 
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A uniform catalogue of criteria was drawn up for Switzerland (819) to support users in the usage 
decision-making process (statement of 20.11.2019). Nine overarching criteria are derived as the basis 
for a self-declaration of health apps: I. Transparency, II. Expediency, III. Risk adequacy, IV. Ethical 
harmlessness, V. Legal conformity, VI. Content validity, VII. Technical adequacy, VIII. Fitness for use 
and IX. Resource efficiency. Currently, there are no standards for the evaluation and selection of apps 
in migraine and headache treatment. The following is a list of minimum criteria that the authors 
believe the apps should continue to fulfil. 

▪ The app should have been developed with clinical and/or scientific headache expertise. The 
author team should be scientifically proven in the treatment of headache. 

▪ The app's therapeutic recommendations should be guided by published scientific guidelines. 

▪ The interest of the providers in the development of the app should be declared. 

▪ The bearing of development costs should be transparent. 

▪ The requirements of the General Data Protection Regulation should be met. 

▪ The headache parameters collected should be based on the current classification of the 
International Headache Society. 

▪ The app should be evaluated according to scientific criteria with regard to its efficacy 
and/or improvement of the quality of care. 

Many apps are designed as digital headache diaries. However, there are also offers that additionally 
include therapeutic approaches (i.e. education, relaxation, elements of cognitive behavioural 
therapy). Such an approach is investigated, for example, by Sorbi and colleagues (820, 821) in a 
randomised controlled trial of 368 patients with frequent episodic migraine. Although no immediate 
improvement in headache frequency could be demonstrated in the experimental group compared to 
the control group, the intervention did lead to an improvement in patients' self-efficacy and attack 
management. 

Further conclusions can be drawn from several smaller randomised controlled trials and feasibility 
trials – at least for the scientifically developed apps (cf.also Table 16). Studies indicate that more 
frequent use of the respective app is associated with better effects (710, 711, 725), which should be 
taken into account especially with regard to adherence. Larger randomised controlled trials are 
needed to evaluate headache apps with therapeutic modules (822) and are being conducted (805, 
823). 
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There is now a whole range of apps (e.g. from America "N1-Headache" [Curelator] and "Migraine Buddy"), 
although in the German-speaking area the following apps are particularly popular: "Migraine App" and the 
"M-sense Migraine" app (804). The "Migraine App" documents the course of migraine and headache with 
active data entry. It reports back aggregated information from the data set and thus supports patients and 
attending physicians in monitoring progress and success, in adhering to treatment rules as well as in 
adjusting treatment. The "Migraine App" contains reporting, information, treatment and self-help tools. The 
"Migraine App" is contractually integrated into medical treatment and treatment within the framework of 
statutory health insurance via a care contract according to Section 140a et seq SGB V for integrated care of 
migraine and headache (824–826). Göbel et al. (710) investigated the use of the "Migraine App" in the care 
of 1464 migraine and headache patients in a standardised survey. The integration of the "Migraine App" 
into the active care process showed a promotion of treatment adherence and a reduction of complications 
such as medication overuse headache. Compared to the time before using the app, there is a significant 
reduction in monthly headache days (from 13.3 to 10.0) and acute medication days (from 7.6 to 6.8). 

The "M-sense Migraine" app combines a digital, interactive headache diary with non-medicinal 
treatment methods such as relaxation techniques, endurance sports programmes, physiotherapeutic 
exercises and patient education. In addition, a trigger analysis helps to identify possible triggers for 
migraine attacks. A data analysis of over 1500 patients showed that the use of the basic functions 
(diary function and trigger analysis) is associated with a significant reduction in monthly headache 
days (from 9.4 to 6.4) and medication days (5.4 to 4.3) (827). "M-sense" was listed in the DiGA 
directory of the BfArM, but the manufacturer withdrew the app from the directory in May 2022, so it 
can no longer be prescribed. The results of the two randomised controlled trials (EMMA and 
SMARTGEM) that investigated the efficacy of the app in different constellations had not yet been 
published at the time of writing this guideline. 

On the initiative of the German Migraine and Headache Society, an app for monitoring the course of 
migraine has been developed and made available for Android and Apple users. The DMKG app is 
based on the DMKG Headache Calendar, which collects and compiles relevant information for the 
practitioner in a clear format (807). There is the option of a digital link to the DMKG registry trial, 
which patients can agree to independently of app use. Via an online interface, the contents of the 
app calendar are transferred directly to the digital patient file of the participating headache centres, 
thus simplifying the transfer of information to the treating physician. 

At present, no results of randomised controlled trials have been published on these apps, so no 
conclusive statement on the level of evidence can be made. 

In the future, it will also be relevant to consider whether digital applications, in addition to a 
possible clinical efficacy, can also lead to an improvement in structures and procedures and 
thus contribute to an improvement in the quality of care. 
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Further digital treatment options and telemedicine 

Many of the trials mentioned in the guideline "Relaxation methods and behavioural therapy 
interventions for the treatment of migraine" (705) under the item "Education/counselling" are 
online-based offers. These are assessed with a high level of evidence, which means that online-based 
offers can be provided and used in a low-threshold manner, especially in the field of education. 
Thakur et al. (828), for example, showed in 95 people with migraine and comorbid depression that a 
short one-hour online educational video could contribute to increased knowledge about migraine 
and better self-management, while also positively influencing depressive symptoms. 

Especially in the context of the COVID 19 pandemic, online-based formats in patient care have 
recently received increased attention. Telemedicine seems particularly suitable for the long-term 
management of migraine because of the importance of anamnestic information in the evaluation 
of the course of the disease in headache patients. It allows greater flexibility for patients to keep 
appointments and is particularly suitable for rural regions or in pandemic situations. A smaller 
randomised controlled trial found no difference in disease outcomes for migraine patients with 
telemedicine treatment monitoring versus on-site appointments. However, the convenience of 
telemedical appointments is rated more highly by patients, and it was also possible to shorten visit 
times (829). 

 
Table 16: Overview of randomised-controlled trials of app- or online-based relaxation techniques for 

migraine since 2018 

Trial Sample Result 

(725) Migraine (n = 139), 77 received the 

"RELAXaHEAD" app with the PMR 

module, 62 without the PMR module 

The group with the PMR module showed a greater, though 
not statistically significant, decrease in MIDAS score (-8.7 
vs. -22.7, p = .10, Cohen's d = 0.38) 

(737) Migraine (n = 52), 26 received 
heart rate variability biofeedback 
(app "HeartMath"), 26 in waiting-
list control group 

No difference in quality of life between groups; users with 
frequent use showed significantly better change in quality 
of life, users with low use did not 

(830) Migraine (n = 40), 22 received 
hypnosis MP3s as part of online-
based hypnotherapy, 18 in waiting-
list control group. 

Hypnosis MP3s group showed a significantly greater 
decrease in pain catastrophising, headache-related 
impairment and migraine attack duration compared to the 
waiting group. 
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13 Special cases for Austria and Switzerland 

 
13.1 Special cases for Austria, prophylactic treatments for migraine 

The monoclonal CGRP antibodies eptinezumab, erenumab, fremanezumab and galcanezumab are 
approved in Austria and in the green box with regard to reimbursement, which means that they can 
be prescribed freely, but with certain conditions: 

▪ The first prescription must be issued by a specialist in neurology. 

▪ Patients must have at least four migraine days per month. 

▪ Patients must have taken at least three of the conventional preventive treatment substances 
that either had an insufficient effect or for which treatment had to be discontinued due to 
adverse effects, or there were contraindications or warnings against the prescription; there is no 
prescribed duration of treatment or dosage. 

▪ After three months, the success of the treatment must be evaluated by a neurological specialist, 
while continuous documentation in the form of a headache diary must be verifiable and further 
controls should be carried out at regular intervals. 

▪ After 12 months of treatment, discontinuation/pause may be considered. 

▪ A restart is possible in line with the conditions according to the rule text, as is a change to 
another monoclonal CGRP antibody after a break in treatment. 

Eptinezumab is approved in Austria, but there are currently no regulations for reimbursement. 
 

Ditans: 
 

Lasmiditan, as a representative of the 5-HT-1F receptor agonists, has been approved in Austria since 
18.08.2022 under the trade name Rayvow ®, however, there is no reimbursement by the Austrian 
health insurance companies for the prescription, but the substance can be prescribed by obtaining a 
chief physician's authorisation or self-payment. 
 

Gepants: 
 

Rimegepant is now approved in Austria, but there is no reimbursement by the Austrian health 
insurance companies. 

Phenazone is not available in Austria. 

 
13.2 Special cases for Switzerland 

For the treatment of episodic and chronic migraine, non-migraine-specific preventive treatments are 
approved in Switzerland: amitriptyline (tricyclic antidepressant), topiramate (anticonvulsant), 
metoprolol and propranolol (beta blockers) and flunarizine (calcium antagonist). 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 141 

 

 

 
 

OnabotolinumtoxinA is not approved for the treatment of chronic migraine, but is at least partially 
reimbursed by many health insurance companies. 

The monoclonal antibodies against CGRP or the CGRP receptor erenumab, galcanezumab, 
fremanezumab and eptinezumab are approved as migraine-specific drugs. According to a decision by 
the Swiss Federal Office of Public Health (FOPH), their use is subject to strict limitations, among 
other things there must be an average number of monthly migraine days of at least 8 and it must be 
proven that the patients have responded inadequately to at least 2 preventive treatments with a 
beta blocker, calcium antagonist or anticonvulsant, that these are not tolerated or that there are 
contraindications or warnings against their use (details can be found in the treatment 
recommendations of the Swiss Headache Society, available at https://www.headache.ch/, or in the 
FOPH list of specialities https://www.spezialitaetenliste.ch/). Gepants and ditans are not approved in 
Switzerland. Lasmiditan manufacturer Eli Lilly submitted a marketing approval application to the 
Swiss regulatory authority for medicinal products and medical devices (Swissmedic) in January 2021, 
which is still pending (as of June 2022). 

Among the non-invasive stimulation methods, the Cefaly device (Cefaly® Technology Sprl, Herstal, 
Belgium) is approved for acute and preventive treatment of migraine. 

 
 

14 Funding of the guidelines 

This guideline has been developed without third-party funding. 

 
 

15 Methodology of the guideline development 

The DGN and the DMKG nominated the authors for the guideline. Each of the authors was 
responsible for updating an assigned section of the guideline. For this purpose, a search of the 
literature of the last four years was carried out in each case. 

The first complete version was then sent to all authors a total of four times in an iterative Delphi 
process with the request for corrections and additions. The recommendations were voted on in 
two ZOOM conferences in September 2022. 

The final version of the guideline was adopted by the participating authors in November 2022. 

This guideline was adopted by the Guidelines Commission of the German Neurological Society 
(DGN), the German Migraine and Headache Society (DMKG) and the boards of the participating 
specialist societies. 

https://www.headache.ch/
https://www.spezialitaetenliste.ch/)
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16 Declaration of interests and dealing with 
conflicts of interest 

All the contributors to the guideline submitted their completed declarations of interest (AWMF 
form, version dated 2018, for declaration of interests in the context of guideline projects) to the 
coordinator (HCD) or to the Editorial Office Guidelines of the DGN prior to the start of text 
preparation. The assessment of the declarations of interest for thematic relevance to the guideline 
was carried out by the coordinators Prof Dr Hans-Christoph Diener, PD Dr Stefanie Förderreuther 
and Prof Dr Peter Kropp, whose interests were assessed by an anonymous, independent and expert 
conflict of interest officer of the DGN. 

The information was reviewed with regard to a present thematic reference, thematic relevance, 
type and intensity of the relationship as well as the amount of the payments. 

A minor conflict of interest is assessed as: Lecturing and authoring activities on products of the 
pharmaceutical industry or third-party funding from government sources, which are recommended in the 
guideline. 

A moderate conflict of interest is assessed as: Ad board, consultant and expert interests on 
pharmaceutical industry products discussed in the guideline. Furthermore, third party industrial 
funding in a responsible position, which is recommended in the guideline. 

A major conflict of interest is assessed as: Ownership interests; ownership of business shares; patent 
ownership from processes or products related to the guideline; family ties to a company marketing a 
product covered by the guideline. This was not the case with any of the contributors. 

 

Findings 

The editorial committee comprises 28 members, including three lead authors. 

Of the total group, 11 members are free of conflicts of interest (CIs) or have only minor thematically 
relevant conflicts of interest. 

17 Members received personal grants related to the guideline regarding monoclonal antibodies 
against CGRP or the CGRP receptor and drug treatment (onabotulinumtoxinA, triptans, sumatriptan, 
fremanezumab, lasmiditan). This was assessed as "moderate". These authors did not work on the 
topic in question and abstained from the subject matter in the final Delphi round. Three of the 
authors were not directly involved in the preparation of the guideline text and undertook the 
correction and editorial revision of the final version. 

Coordinator Ms Förderreuther (moderate CIs) was offset by two coordinators with only low CIs 
(Diener, Kropp). 

In order to comply with the 50% rule of the DGN, a balance of interests was ensured by balancing 
authors chapter-wise with moderate CIs with contributors with no or only low CIs. This concerns the 
chapters on monoclonal antibodies and on onabotulinumtoxinA. 
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For reasons of transparency, the interests of the stakeholders as well as their assessment are listed in 
the tabular summary (see appendix). 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 144 

 

 

 
 

References 

1. Sacco S, Amin FM, Ashina M, Bendtsen L, Deligianni CI, Gil-Gouveia R, et al. European Headache 
Federation guideline on the use of monoclonal antibodies targeting the calcitonin gene related 
peptide pathway for migraine prevention – 2022 update. The Journal of Headache and Pain. 
2022;23(1):67. 

2. Diener H-C, Gaul C, Kropp P, et al. Therapie der Migräneattacke und Prophylaxe der Migräne, 
S1-Leitlinie [https://www.dgn.org/leitlinien]. Deutsche Gesellschaft für Neurologie; 2018 [ 

3. Kropp P, Meyer B, Dresler T, Fritsche G, Gaul C, Niederberger U, et al. Entspannungsverfahren 
und verhaltenstherapeutische Interventionen zur Behandlung der Migräne. Leitlinie der 
Deutschen Migräne- und Kopfschmerzgesellschaft. Schmerz. 2017;31(5):433-47. 

4. Ailani J, Burch RC, Robbins MS, Society tBoDotAH. The American Headache Society Consensus 
Statement: Update on integrating new migraine treatments into clinical practice. Headache: 
The Journal of Head and Face Pain. 2021;61(7):1021-39. 

5. Scottish Intercollegiate Guidelines Network. Pharmacological management of migraine. 
http://wwwsignacuk. 2018. 

6. Headache Classification Committee of the International Headache Society (IHS). The 
International Classification of Headache Disorders ICHD-3, 3rd edition. Cephalalgia. 
2018;38(1):1-211. 

7. Riesco N, Perez-Alvarez AI, Verano L, Garcia-Cabo C, Martinez-Ramos J, Sanchez-Lozano P, et 
al. Prevalence of cranial autonomic parasympathetic symptoms in chronic migraine: 
Usefulness of a new scale. Cephalalgia. 2016;36(4):346-50. 

8. Maytal J, Young M, Shechter A, Lipton RB. Pediatric migraine and the International Headache 
Society (IHS) criteria. Neurology. 1997;48:602-7. 

9. Lagman-Bartolome AM, Lay C. Pediatric migraine variants: a review of epidemiology, diagnosis, 
treatment, and outcome. Curr Neurol Neurosci Rep. 2015;15(6):34. 

10. Ashina M, Katsarava Z, Do TP, Buse DC, Pozo-Rosich P, Özge A, et al. Migraine: epidemiology 
and systems of care. The Lancet. 2021. 

11. Yoon MS, Katsarava Z, Obermann M, Fritsche G, Oezyurt M, Kaesewinkel K, et al. Prevalence 
of primary headaches in Germany: results of the German Headache Consortium Study. J 
Headache Pain. 2012;13(3):215-23. 

12. Khil L, Pfaffenrath V, Straube A, Evers S, Berger K. Incidence of migraine and tension-type 
headache in three different populations at risk within the German DMKG headache study. 
Cephalalgia. 2012;32(4):328-36. 

13. Straube A, Heinen F, Ebinger F, von Kries R. Headache in school children: prevalence and risk 
factors. Dtsch Arztebl Int. 2013;110(48):811-8. 

14. Abu-Arafeh I, Razak S, Sivaraman B, Graham C. Prevalence of headache and migraine in 
children and adolescents: a systematic review of population-based studies. Dev Med Child 
Neurol. 2010;52(12):1088-97. 

15. Rosenberg JH, Silberstein SD. The headache of SAH responds to sumatriptan. Headache. 
2005;45(5):597-8. 

16. Thorlund K, Mills EJ, Wu P, Ramos E, Chatterjee A, Druyts E, et al. Comparative efficacy of 
triptans for the abortive treatment of migraine: A multiple treatment comparison meta- 
analysis. Cephalalgia. 2014;34(4):258-67. 

17. Cameron C, Kelly S, Hsieh SC, Murphy M, Chen L, Kotb A, et al. Triptans in the Acute Treatment 
of Migraine: A Systematic Review and Network Meta-Analysis. Headache. 2015;55 Suppl 4:221-
35. 

18. Ferrari MD, Roon KI, Lipton RB, Goadsby PJ. Oral triptans (serotonin 5-HT(1B/1D) agonists) in 
acute migraine treatment: a meta-analysis of 53 trials. Lancet. 2001;358(9294):1668-75. 

http://www.dgn.org/leitlinien
http://wwwsignacuk/


Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 145 

 

 

 
 

19. Ferrari MD, Goadsby PJ, Roon KI, Lipton RB. Triptans (serotonin, 5-HT1B/1D agonists) in 
migraine: detailed results and methods of a meta-analysis of 53 trials. Cephalalgia. 
2002;22(8):633-58. 

20. Xu H, Han W, Wang J, Li M. Network meta-analysis of migraine disorder treatment by NSAIDs 
and triptans. J Headache Pain. 2016;17(1):113. 

21. Thorlund K, Toor K, Wu P, Chan K, Druyts E, Ramos E, et al. Comparative tolerability of 
treatments for acute migraine: A network meta-analysis. Cephalalgia. 2017;37(10):965-78. 

22. VanderPluym JH, Halker Singh RB, Urtecho M, Morrow AS, Nayfeh T, Torres Roldan VD, et al. 
Acute Treatments for Episodic Migraine in Adults: A Systematic Review and Meta-analysis. 
JAMA. 2021;325(23):2357-69. 

23. Derry CJ, Derry S, Moore RA. Sumatriptan (intranasal route of administration) for acute 
migraine attacks in adults. Cochrane Database Syst Rev. 2012(2):CD009663. 

24. Derry CJ, Derry S, Moore RA. Sumatriptan (oral route of administration) for acute migraine 
attacks in adults. Cochrane Database Syst Rev. 2012(2):CD008615. 

25. Derry CJ, Derry S, Moore RA. Sumatriptan (subcutaneous route of administration) for acute 
migraine attacks in adults. Cochrane Database Syst Rev. 2012(2):CD009665. 

26. Derry CJ, Derry S, Moore RA. Sumatriptan (rectal route of administration) for acute migraine 
attacks in adults. Cochrane Database Syst Rev. 2012(2):CD009664. 

27. Charlesworth BR, Dowson AJ, Purdy A, Becker WJ, Boes-Hansen S, Farkkila M. Speed of onset 
and efficacy of zolmitriptan nasal spray in the acute treatment of migraine: a randomised, 
double-blind, placebo-controlled, dose-ranging study versus zolmitriptan tablet. CNS Drugs. 
2003;17(9):653-67. 

28. Dodick D, Brandes J, Elkind A, Mathew N, Rodichok L. Speed of onset, efficacy and tolerability 
of zolmitriptan nasal spray in the acute treatment of migraine: a randomised, double-blind, 
placebo-controlled study. CNS Drugs. 2005;19(2):125-36. 

29. Gawel M, Aschoff J, May A, Charlesworth BR, Team RS. Zolmitriptan 5 mg nasal spray: efficacy 
and onset of action in the acute treatment of migraine--results from phase 1 of the REALIZE 
Study. Headache. 2005;45(1):7-16. 

30. Bird S, Derry S, Moore RA. Zolmitriptan for acute migraine attacks in adults. Cochrane Database 
Syst Rev. 2014(5):CD008616. 

31. Ferrari M. How to assess and compare drugs in the management of migraine: success rates in 
terms of response and recurrence. Cephalalgia. 1999;19(23 suppl):2-8. 

32. Ferrari MD, James MH, Bates D, Pilgrim A, Ashford E, Anderson BA, et al. Oral sumatriptan: 
effect of a second dose, and incidence and treatment of headache recurrences. Cephalalgia. 
1994;14(5):330-8. 

33. Geraud G, Keywood C, Senard JM. Migraine headache recurrence: relationship to clinical, 
pharmacological, and pharmacokinetic properties of triptans. Headache. 2003;43(4):376-88. 

34. Tfelt-Hansen P. Sumatriptan for the treatment of migraine attacks--a review of controlled 
clinical trials. Cephalalgia. 1993;13(4):238-44. 

35. Hou M, Liu H, Li Y, Xu L, He Y, Lv Y, et al. Efficacy of triptans for the treatment of acute migraines: 
a quantitative comparison based on the dose-effect and time-course characteristics. Eur J Clin 
Pharmacol. 2019;75(10):1369-78. 

36. Mathew NT. Naratriptan: a review. Expert Opin Investig Drugs. 1999;8(5):687-95. 
37. Treatment of migraine attacks with sumatriptan. The Subcutaneous Sumatriptan International 

Study Group. N Engl J Med. 1991;325(5):316-21. 
38. Becker W. A placebo-controlled, dose-defining study of sumatriptan nasal spray in the acute 

treatment of migraine. FRONTIERS IN HEADACHE RESEARCH. 1997;6:207-12. 
39. Ryan R, Elkind A, Baker CC, Mullican W, DeBussey S, Asgharnejad M. Sumatriptan nasal spray 

for the acute treatment of migraine. Results of two clinical studies. Neurology. 
1997;49(5):1225-30. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 146 

 

 

 
 

40. Tfelt-Hansen PC. Published and not fully published double-blind, randomised, controlled trials 
with oral naratriptan in the treatment of migraine: a review based on the GSK Trial Register. J 
Headache Pain. 2011;12(4):399-403. 

41. Cortelli P, Allais G, Tullo V, Benedetto C, Zava D, Omboni S, et al. Frovatriptan versus other 
triptans in the acute treatment of migraine: pooled analysis of three double-blind, randomized, 
cross-over, multicenter, Italian studies. Neurol Sci. 2011;32 Suppl 1:S95-8. 

42. Goldstein J, Ryan R, Jiang K, Getson A, Norman B, Block GA, et al. Crossover comparison of 
rizatriptan 5 mg and 10 mg versus sumatriptan 25 mg and 50 mg in migraine. Rizatriptan 
Protocol 046 Study Group. Headache. 1998;38(10):737-47. 

43. Tfelt-Hansen P, Teall J, Rodriguez F, Giacovazzo M, Paz J, Malbecq W, et al. Oral rizatriptan 
versus oral sumatriptan: a direct comparative study in the acute treatment of migraine. 
Rizatriptan 030 Study Group. Headache. 1998;38(10):748-55. 

44. Tfelt-Hansen P, Ryan RE, Jr. Oral therapy for migraine: comparisons between rizatriptan and 
sumatriptan. A review of four randomized, double-blind clinical trials. Neurology. 2000;55(9 
Suppl 2):S19-24. 

45. Ng-Mak DS, Hu XH, Bigal M. Migraine treatment with rizatriptan and almotriptan: a crossover 
study. Headache. 2009;49(5):655-62. 

46. Diener HC. Eletriptan in migraine. Expert Rev Neurother. 2005;5(1):43-53. 
47. Diener HC, Gaul C, Lehmacher W, Weiser T. Aspirin, paracetamol (acetaminophen) and caffeine 

for the treatment of acute migraine attacks: A systemic review and meta-analysis of 
randomized placebo-controlled trials. Eur J Neurol. 2022;29(1):350-7. 

48. Savi L, Omboni S, Lisotto C, Zanchin G, Ferrari MD, Zava D, et al. A double-blind, randomized, 
multicenter, Italian study of frovatriptan versus rizatriptan for the acute treatment of migraine. 
J Headache Pain. 2011;12(2):219-26. 

49. Bartolini M, Giamberardino MA, Lisotto C, Martelletti P, Moscato D, Panascia B, et al. 
Frovatriptan versus almotriptan for acute treatment of menstrual migraine: analysis of a 
double-blind, randomized, cross-over, multicenter, Italian, comparative study. J Headache 
Pain. 2012;13(5):401-6. 

50. Stark S, Spierings EL, McNeal S, Putnam GP, Bolden-Watson CP, O'Quinn S. Naratriptan efficacy 
in migraineurs who respond poorly to oral sumatriptan. Headache. 2000;40(7):513- 20. 

51. Goldstein J, Tiseo PT, Albert KS, Li C, Sikes CR. Eletriptan in migraine patients reporting 
unsatisfactory response to rizatriptan. Headache. 2006;46(7):1142-50. 

52. Seeburger JL, Taylor FR, Friedman D, Newman L, Ge Y, Zhang Y, et al. Efficacy and tolerability 
of rizatriptan for the treatment of acute migraine in sumatriptan non-responders. Cephalalgia. 
2011;31(7):786-96. 

53. Diamond ML, Hettiarachchi J, Hilliard B, Sands G, Nett R. Effectiveness of eletriptan in acute 
migraine: primary care for Excedrin nonresponders. Headache. 2004;44(3):209-16. 

54. Diener HC. Efficacy and safety of intravenous acetylsalicylic acid lysinate compared to 
subcutaneous sumatriptan and parenteral placebo in the acute treatment of migraine. A 
double-blind, double-dummy, randomized, multicenter, parallel group study. The 
ASASUMAMIG Study Group. Cephalalgia. 1999;19(6):581-8; discussion 42. 

55. Landy SH, McGinnis JE, McDonald SA. Pilot study evaluating preference for 3-mg versus 6-mg 
subcutaneous sumatriptan. Headache. 2005;45(4):346-9. 

56. Landy S, Munjal S, Brand-Schieber E, Rapoport AM. Efficacy and safety of DFN-11 (sumatriptan 
injection, 3 mg) in adults with episodic migraine: a multicenter, randomized, double-blind, 
placebo-controlled study. J Headache Pain. 2018;19(1):69. 

57. A randomized, double-blind comparison of sumatriptan and Cafergot in the acute treatment 
of migraine. The Multinational Oral Sumatriptan and Cafergot Comparative Study Group. Eur 
Neurol. 1991;31(5):314-22. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 147 

 

 

 
 

58. Christie S, Gobel H, Mateos V, Allen C, Vrijens F, Shivaprakash M, et al. Crossover comparison 
of efficacy and preference for rizatriptan 10 mg versus ergotamine/caffeine in migraine. Eur 
Neurol. 2003;49(1):20-9. 

59. Diener HC, Jansen JP, Reches A, Pascual J, Pitei D, Steiner TJ, et al. Efficacy, tolerability and 
safety of oral eletriptan and ergotamine plus caffeine (Cafergot) in the acute treatment of 
migraine: a multicentre, randomised, double-blind, placebo-controlled comparison. Eur 
Neurol. 2002;47(2):99-107. 

60. Lainez MJ, Galvan J, Heras J, Vila C. Crossover, double-blind clinical trial comparing almotriptan 
and ergotamine plus caffeine for acute migraine therapy. Eur J Neurol. 2007;14(3):269-75. 

61. Brandes JL, Kudrow D, Stark SR, O'Carroll CP, Adelman JU, O'Donnell FJ, et al. Sumatriptan- 
naproxen for acute treatment of migraine: a randomized trial. JAMA. 2007;297(13):1443-54. 

62. Lipton RB, Dodick DW, Adelman JU, Kaniecki RG, Lener SE, White JD, et al. Consistency of 
response to sumatriptan/naproxen sodium in a placebo-controlled, crossover study. 
Cephalalgia. 2009;29(8):826-36. 

63. Law S, Derry S, Moore RA. Sumatriptan plus naproxen for the treatment of acute migraine 
attacks in adults. Cochrane Database Syst Rev. 2016;4:CD008541. 

64. Silberstein S, McDonald SA, Goldstein J, Aurora S, Lener SE, White J, et al. 
Sumatriptan/naproxen sodium for the acute treatment of probable migraine without aura: a 
randomized study. Cephalalgia. 2014;34(4):268-79. 

65. Freitag F, Diamond M, Diamond S, Janssen I, Rodgers A, Skobieranda F. Efficacy and tolerability 
of coadministration of rizatriptan and acetaminophen vs rizatriptan or acetaminophen alone 
for acute migraine treatment. Headache. 2008;48(6):921-30. 

66. Tullo V, Valguarnera F, Barbanti P, Cortelli P, Sette G, Allais G, et al. Comparison of frovatriptan 
plus dexketoprofen (25 mg or 37.5 mg) with frovatriptan alone in the treatment of migraine 
attacks with or without aura: a randomized study. Cephalalgia. 2014;34(6):434- 45. 

67. Schulman EA, Dermott KF. Sumatriptan plus metoclopramide in triptan-nonresponsive 
migraineurs. Headache. 2003;43(7):729-33. 

68. Cady R, Elkind A, Goldstein J, Keywood C. Randomized, placebo-controlled comparison of early 
use of frovatriptan in a migraine attack versus dosing after the headache has become 
moderate or severe. Curr Med Res Opin. 2004;20(9):1465-72. 

69. Dowson AJ, Massiou H, Lainez JM, Cabarrocas X. Almotriptan improves response rates when 
treatment is within 1 hour of migraine onset. Headache. 2004;44(4):318-22. 

70. Freitag F, Smith T, Mathew N, Rupnow M, Greenberg S, Mao L, et al. Effect of early intervention 
with almotriptan vs placebo on migraine-associated functional disability: results from the 
AEGIS Trial. Headache. 2008;48(3):341-54. 

71. Goadsby PJ, Zanchin G, Geraud G, de Klippel N, Diaz-Insa S, Gobel H, et al. Early vs. non-early 
intervention in acute migraine-'Act when Mild (AwM)'. A double-blind, placebo-controlled trial 
of almotriptan. Cephalalgia. 2008;28(4):383-91. 

72. Cady RK, Freitag FG, Mathew NT, Elkind AH, Mao L, Fisher AC, et al. Allodynia-associated 
symptoms, pain intensity and time to treatment: predicting treatment response in acute 
migraine intervention. Headache. 2009;49(3):350-63. 

73. Lanteri-Minet M, Diaz-Insa S, Leone M, Vila C, Clissold SP, Study S. Efficacy of almotriptan in 
early intervention for treatment of acute migraine in a primary care setting: the START study. 
Int J Clin Pract. 2010;64(7):936-43. 

74. Bates D, Ashford E, Dawson R, Ensink FB, Gilhus NE, Olesen J, et al. Subcutaneous sumatriptan 
during the migraine aura. Sumatriptan Aura Study Group. Neurology. 1994;44(9):1587-92. 

75. Olesen J, Diener HC, Schoenen J, Hettiarachchi J. No effect of eletriptan administration during 
the aura phase of migraine. Eur J Neurol. 2004;11(10):671-7. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 148 

 

 

 
 

76. Welch KMA, Mathew NT, Stone P, Rosamond W, Saiers J, Gutterman D. Tolerability of 
sumatriptan: clinical trials and post-marketing experience. Cephalalgia. 2000;20:687-95. 

77. Ghanshani S, Chen C, Lin B, Duan L, Shen YA, Lee MS. Risk of Acute Myocardial Infarction, Heart 
Failure, and Death in Migraine Patients Treated with Triptans. Headache. 2020. 

78. Roberto G, Raschi E, Piccinni C, Conti V, Vignatelli L, D'Alessandro R, et al. Adverse 
cardiovascular events associated with triptans and ergotamines for treatment of migraine: 
systematic review of observational studies. Cephalalgia. 2015;35(2):118-31. 

79. Hall G, Brown M, Mo J, MacRae K. Triptans in migraine: the risks of stroke, cardiovascular 
disease, and death in practice. Neurology. 2004;62:563-8. 

80. Velentgas P, Cole JA, Mo J, Sikes CR, Walker AM. Severe vascular events in migraine patients. 
Headache. 2004;44(7):642-51. 

81. Mathew PG, Krel R, Buddhdev B, Ansari H, Joshi SG, Spinner WD, et al. A retrospective analysis 
of triptan and dhe use for basilar and hemiplegic migraine. Headache. 2016. 

82. Gardner DM, Lynd LD. Sumatriptan contraindications and the serotonin syndrome. Ann 
Pharmacother. 1998;32(1):33-8. 

83. Sclar DA, Robison LM, Skaer TL. Concomitant triptan and SSRI or SNRI use: a risk for serotonin 
syndrome. Headache. 2008;48(1):126-9. 

84. Evans RW, Tepper SJ, Shapiro RE, Sun-Edelstein C, Tietjen GE. The FDA alert on serotonin 
syndrome with use of triptans combined with selective serotonin reuptake inhibitors or 
selective serotonin-norepinephrine reuptake inhibitors: American Headache Society position 
paper. Headache. 2010;50(6):1089-99. 

85. Tfelt-Hansen P, Saxena PR, Dahlöf C, Pascual J, Lainez M, Henry P, et al. Ergotamine in the acute 
treatment of migraine. A review and European consensus. Brain. 2000;123:9-18. 

86. Tokola RA. The effect of metoclopramide and prochlorperazine on the absorption of 
effervescent paracetamol in migraine. Cephalalgia. 1988;8(3):139-47. 

87. Volans GN. The effect of metoclopramide on the absorption of effervescent aspirin in migraine. 
Br J Clin Pharmacol. 1975;2(1):57-63. 

88. Aurora SK, Kori SH, Barrodale P, McDonald SA, Haseley D. Gastric stasis in migraine: more than 
just a paroxysmal abnormality during a migraine attack. Headache. 2006;46(1):57-63. 

89. Saguil A, Herness J. Aspirin with or without antiemetic for acute migraine headaches in adults. 
Am Fam Physician. 2014;89(3):176-7. 

90. Waelkens J. Domperidone in the prevention of complete classical migraine. Br Med J (Clin Res 
Ed). 1982;284(6320):944. 

91. Waelkens J. Dopamine blockade with domperidone: bridge between prophylactic and abortive 
treatment of migraine? A dose-finding study. Cephalalgia. 1984;4(2):85-90. 

92. Ross-Lee L, Heazlewood V, Tyrer JH, Eadie MJ. Aspirin treatment of migraine attacks: plasma 
drug level data. Cephalalgia. 1982;2(1):9-14. 

93. Tfelt-Hansen P, Olesen J. Effervescent metoclopramide and aspirin (Migravess) versus 
effervescent aspirin or placebo for migraine attacks: a double-blind study. Cephalalgia. 
1984;4(2):107-11. 

94. MacGregor EA, Wilkinson M, Bancroft K. Domperidone plus paracetamol in the treatment of 
migraine. Cephalalgia. 1993;13(2):124-7. 

95. Kirthi V, Derry S, Moore RA, McQuay HJ. Aspirin with or without an antiemetic for acute 
migraine headaches in adults. Cochrane Database Syst Rev. 2010(4):CD008041. 

96. Cameron JD, Lane PL, Speechley M. Intravenous chlorpromazine vs intravenous 
metoclopramide in acute migraine headache. Acad Emerg Med. 1995;2(7):597-602. 

97. Friedman BW, Corbo J, Lipton RB, Bijur PE, Esses D, Solorzano C, et al. A trial of metoclopramide 
vs sumatriptan for the emergency department treatment of migraines. Neurology. 
2005;64(3):463-8. 

98. Griffith JD, Mycyk MB, Kyriacou DN. Metoclopramide versus hydromorphone for the 
emergency department treatment of migraine headache. J Pain. 2008;9(1):88-94. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 149 

 

 

 
 

99. Salazar G, Fragoso M, Vergez L, Sergio P, Cuello D. Metoclopramide as an analgesic in severe 
migraine attacks: an open, single-blind, parallel control study. Recent Pat CNS Drug Discov. 
2011;6(2):141-5. 

100. Friedman BW, Mulvey L, Esses D, Solorzano C, Paternoster J, Lipton RB, et al. Metoclopramide 
for acute migraine: a dose-finding randomized clinical trial. Ann Emerg Med. 2011;57(5):475-
82 e1. 

101. Eken C. Critical reappraisal of intravenous metoclopramide in migraine attack: a systematic 
review and meta-analysis. Am J Emerg Med. 2015;33(3):331-7. 

102. Tek DS, McClellan DS, Olshaker JS, Allen CL, Arthur DC. A prospective, double-blind study of 
metoclopramide hydrochloride for the control of migraine in the emergency department. Ann 
Emerg Med. 1990;19(10):1083-7. 

103. Ellis GL, Delaney J, DeHart DA, Owens A. The efficacy of metoclopramide in the treatment of 
migraine headache. Ann Emerg Med. 1993;22(2):191-5. 

104. Coppola M, Yealy DM, Leibold RA. Randomized, Placebo-Controlled Evaluation of 
Prochlorperazine Versus Metoclopramide for Emergency Department Treatment of Migraine 
Headache. Annals of Emergency Medicine. 1995;26(5):541-6. 

105. Cete Y, Dora B, Ertan C, Ozdemir C, Oktay C. A randomized prospective placebo-controlled 
study of intravenous magnesium sulphate vs. metoclopramide in the management of acute 
migraine attacks in the Emergency Department. Cephalalgia. 2005;25(3):199-204. 

106. Jones J, Pack S, Chun E. Intramuscular prochlorperazine versus metoclopramide as single- 
agent therapy for the treatment of acute migraine headache. Am J Emerg Med. 
1996;14(3):262-4. 

107. Colman I, Brown MD, Innes GD, Grafstein E, Roberts TE, Rowe BH. Parenteral metoclopramide 
for acute migraine: meta-analysis of randomised controlled trials. Bmj. 2004;329(7479):1369-
73. 

108. Friedman BW, Garber L, Yoon A, Solorzano C, Wollowitz A, Esses D, et al. Randomized trial of 
IV valproate vs metoclopramide vs ketorolac for acute migraine. Neurology. 2014;82(11):976- 
83. 

109. Balbin JE, Nerenberg R, Baratloo A, Friedman BW. Intravenous fluids for migraine: a post hoc 
analysis of clinical trial data. Am J Emerg Med. 2016;34(4):713-6. 

110. Aube M. Migraine in pregnancy. Neurology. 1999;53(4 Suppl 1):S26-8. 
111. Huppert D, Strupp M, Muckter H, Brandt T. Which medication do I need to manage dizzy 

patients? Acta Otolaryngol. 2011;131(3):228-41. 
112. Lane PL, McLellan BA, Baggoley CJ. Comparative efficacy of chlorpromazine and meperidine 

with dimenhydrinate in migraine headache. Ann Emerg Med. 1989;18(4):360-5. 
113. Stiell IG, Dufour DG, Moher D, Yen M, Beilby WJ, Smith NA. Methotrimeprazine versus 

meperidine and dimenhydrinate in the treatment of severe migraine: a randomized, controlled 
trial. Ann Emerg Med. 1991;20(11):1201-5. 

114. Teggi R, Colombo B, Gatti O, Comi G, Bussi M. Fixed combination of cinnarizine and 
dimenhydrinate in the prophylactic therapy of vestibular migraine: an observational study. 
Neurol Sci. 2015;36(10):1869-73. 

115. Friedman BW, Cabral L, Adewunmi V, Solorzano C, Esses D, Bijur PE, et al. Diphenhydramine as 
Adjuvant Therapy for Acute Migraine: An Emergency Department-Based Randomized Clinical 
Trial. Ann Emerg Med. 2016;67(1):32-9.e3. 

116. Radtke A, Neuhauser H. Prevalence and burden of headache and migraine in Germany. 
Headache. 2009;49(1):79-89. 

117. Lecchi M, D'Alonzo L, Negro A, Martelletti P. Pharmacokinetics and safety of a new aspirin 
formulation for the acute treatment of primary headaches. Expert Opin Drug Metab Toxicol. 
2014;10(10):1381-95. 

118. Kirthi V, Derry S, Moore RA. Aspirin with or without an antiemetic for acute migraine 
headaches in adults. Cochrane Database Syst Rev. 2013(4):Cd008041. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 150 

 

 

 
 

119. Chabriat H, Joire JE, Danchot J, Grippon P, Bousser MG. Combined oral lysine acetylsalicylate 
and metoclopramide in the acute treatment of migraine: a multicentre double-blind placebo- 
controlled study. Cephalalgia. 1994;14(4):297-300. 

120. Rabbie R, Derry S, Moore RA. Ibuprofen with or without an antiemetic for acute migraine 
headaches in adults. Cochrane Database Syst Rev. 2013(4):Cd008039. 

121. Kellstein DE, Lipton RB, Geetha R, Koronkiewicz K, Evans FT, Stewart WF, et al. Evaluation of a 
novel solubilized formulation of ibuprofen in the treatment of migraine headache: a 
randomized, double-blind, placebo-controlled, dose-ranging study. Cephalalgia. 
2000;20(4):233-43. 

122. Havanka-Kanniainen H. Treatment of acute migraine attack: ibuprofen and placebo compared. 
Headache. 1989;29(8):507-9. 

123. Kloster R, Nestvold K, Vilming ST. A double-blind study of ibuprofen versus placebo in the 
treatment of acute migraine attacks. Cephalalgia. 1992;12(3):169-71; discussion 28. 

124. Moore RA, Derry S, Wiffen PJ, Straube S, Aldington DJ. Overview review: Comparative efficacy 
of oral ibuprofen and paracetamol (acetaminophen) across acute and chronic pain conditions. 
Eur J Pain. 2015;19(9):1213-23. 

125. Derry S, Moore RA. Paracetamol (acetaminophen) with or without an antiemetic for acute 
migraine headaches in adults. Cochrane Database Syst Rev. 2013(4):CD008040. 

126. Leinisch E, Evers S, Kaempfe N, Kraemer C, Sostak P, Jurgens T, et al. Evaluation of the efficacy 
of intravenous acetaminophen in the treatment of acute migraine attacks: a double- blind, 
placebo-controlled parallel group multicenter study. Pain. 2005;117(3):396-400. 

127. Mehuys E, Paemeleire K, Crombez G, Adriaens E, Van Hees T, Demarche S, et al. The 
heterogeneity of headache patients who self-medicate: a cluster analysis approach. Pain. 
2016;157(7):1464-71. 

128. Diener HC, Pfaffenrath V, Pageler L, Peil H, Aicher B. The fixed combination of acetylsalicylic 
acid, paracetamol and caffeine is more effective than single substances and dual combination 
for the treatment of headache: a multicentre, randomized, double-blind, single-dose, placebo-
controlled parallel group study. Cephalalgia. 2005;25(10):776-87. 

129. Goldstein J, Silberstein SD, Saper JR, Elkind AH, Smith TR, Gallagher RM, et al. Acetaminophen, 
aspirin, and caffeine versus sumatriptan succinate in the early treatment of migraine: results 
from the ASSET trial. Headache. 2005;45(8):973-82. 

130. Goldstein J, Silberstein SD, Saper JR, Ryan RE, Jr., Lipton RB. Acetaminophen, aspirin, and 
caffeine in combination versus ibuprofen for acute migraine: results from a multicenter, 
double-blind, randomized, parallel-group, single-dose, placebo-controlled study. Headache. 
2006;46(3):444-53. 

131. Lipton RB, Stewart WF, Ryan RE, Jr., Saper J, Silberstein S, Sheftell F. Efficacy and safety of 
acetaminophen, aspirin, and caffeine in alleviating migraine headache pain: three double- 
blind, randomized, placebo-controlled trials. Arch Neurol. 1998;55(2):210-7. 

132. Dong Z, Chen X, Steiner TJ, Hou L, Di H, He M, et al. Medication-overuse headache in China: 
clinical profile, and an evaluation of the ICHD-3 beta diagnostic criteria. Cephalalgia. 
2015;35(8):644-51. 

133. Da Silva AN, Lake AE, 3rd. Clinical aspects of medication overuse headaches. Headache. 
2014;54(1):211-7. 

134. Mehuys E, Paemeleire K, Van Hees T, Christiaens T, Van Bortel L, Van Tongelen I, et al. [Self- 
medication of regular headache: a community pharmacy-based survey in Belgium]. J Pharm 
Belg. 2012(2):4-10. 

135. Scher AI, Lipton RB, Stewart WF, Bigal M. Patterns of medication use by chronic and episodic 
headache sufferers in the general population: results from the frequent headache 
epidemiology study. Cephalalgia. 2010;30(3):321-8. 

136. Trucco M, Meineri P, Ruiz L, Gionco M. Medication overuse headache: withdrawal and 
prophylactic therapeutic regimen. Headache. 2010;50(6):989-97. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 151 

 

 

 
 

137. Choi JC, Lee JS, Kang SY, Kang JH, Bae JM. Chronic daily headache with analgesics overuse in 
professional women breath-hold divers. Headache. 2008;48(7):1037-43. 

138. Imai N, Kitamura E, Konishi T, Suzuki Y, Serizawa M, Okabe T. Clinical features of probable 
medication-overuse headache: a retrospective study in Japan. Cephalalgia. 2007;27(9):1020- 
3. 

139. Trucco M, Meineri P, Ruiz L. Preliminary results of a withdrawal and detoxification therapeutic 
regimen in patients with probable chronic migraine and probable medication overuse 
headache. J Headache Pain. 2005;6(4):334-7. 

140. Cupini LM, Calabresi P. Medication-overuse headache: pathophysiological insights. J Headache 
Pain. 2005;6(4):199-202. 

141. Smith TR, Stoneman J. Medication overuse headache from antimigraine therapy: clinical 
features, pathogenesis and management. Drugs. 2004;64(22):2503-14. 

142. Moore RA, Derry CJ, Derry S, Straube S, McQuay HJ. A conservative method of testing whether 
combination analgesics produce additive or synergistic effects using evidence from acute pain 
and migraine. Eur J Pain. 2011. 

143. Diener HC, Peil H, Aicher B. The efficacy and tolerability of a fixed combination of acetylsalicylic 
acid, paracetamol, and caffeine in patients with severe headache: a post-hoc subgroup analysis 
from a multicentre, randomized, double-blind, single-dose, placebo- controlled parallel group 
study. Cephalalgia. 2011;31(14):1466-76. 

144. Goldstein J, Hoffman HD, Armellino JJ, Battikha JP, Hamelsky SW, Couch J, et al. Treatment of 
severe, disabling migraine attacks in an over-the-counter population of migraine sufferers: 
results from three randomized, placebo-controlled studies of the combination of 
acetaminophen, aspirin, and caffeine. Cephalalgia. 1999;19(7):684-91. 

145. Silberstein SD. Menstrual migraine. J Womens Health Gend Based Med. 1999;8(7):919-31. 
146. Karabetsos A, Karachalios G, Bourlinou P, Reppa A, Koutri R, Fotiadou A. Ketoprofen versus 

paracetamol in the treatment of acute migraine. Headache. 1997;37(1):12-4. 
147. Allais G, De Lorenzo C, Airola G, Peano S, Benedetto C. [Dexketoprofen trometamol in the 

treatment of acute migraine attack]. Minerva Med. 2000;91(7-8):153-9. 
148. Dib M, Massiou H, Weber M, Henry P, Garcia-Acosta S, Bousser MG, et al. Efficacy of oral 

ketoprofen in acute migraine: a double-blind randomized clinical trial. Neurology. 
2002;58(11):1660-5. 

149. Tulunay FC, Ergun H, Gulmez SE, Ozbenli T, Ozmenoglu M, Boz C, et al. The efficacy and safety 
of dipyrone (Novalgin) tablets in the treatment of acute migraine attacks: a double- blind, 
cross-over, randomized, placebo-controlled, multi-center study. Funct Neurol. 2004;19(3):197-
202. 

150. Ramacciotti AS, Soares BG, Atallah AN. Dipyrone for acute primary headaches. Cochrane 
Database Syst Rev. 2007(2):CD004842. 

151. Göbel H, Heinze A, Niederberger U, Witt T, Zumbroich V. Efficcay of phenazone in the 
treatment of acute migraine attacks: a double-blind, placebo-controlled, randomized study. 
Cephalalgia. 2004;24:888-93. 

152. Moore RA, Wiffen PJ, Derry S, Maguire T, Roy YM, Tyrrell L. Non-prescription (OTC) oral 
analgesics for acute pain - an overview of Cochrane reviews. Cochrane Database Syst Rev. 
2015(11):CD010794. 

153. Diener HC, Montagna P, Gacs G, Lyczak P, Schumann G, Zoller B, et al. Efficacy and tolerability 
of diclofenac potassium sachets in migraine: a randomized, double-blind, cross-over study in 
comparison with diclofenac potassium tablets and placebo. Cephalalgia. 2006;26(5):537-47. 

154. Massiou H, Serrurier D, Lasserre O, Bousser MG. Effectiveness of oral diclofenac in the acute 
treatment of common migraine attacks: a double-blind study versus placebo. Cephalalgia. 
1991;11(2):59-63. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 152 

 

 

 
 

155. Peroutka SJ, Lyon JA, Swarbrick J, Lipton RB, Kolodner K, Goldstein J. Efficacy of diclofenac 
sodium softgel 100 mg with or without caffeine 100 mg in migraine without aura: a 
randomized, double-blind, crossover study. Headache. 2004;44(2):136-41. 

156. Engindeniz Z, Demircan C, Karli N, Armagan E, Bulut M, Aydin T, et al. Intramuscular tramadol 
vs. diclofenac sodium for the treatment of acute migraine attacks in emergency department: 
a prospective, randomised, double-blind study. J Headache Pain. 2005;6(3):143-8. 

157. Del Bene E, Poggioni M, Garagiola U, Maresca V. Intramuscular treatment of migraine attacks 
using diclofenac sodium: a crossover clinical trial. J Int Med Res. 1987;15(1):44-8. 

158. Lipton RB, Munjal S, Brand-Schieber E, Tepper SJ, Dodick DW. Efficacy, Tolerability, and Safety 
of DFN-15 (Celecoxib Oral Solution, 25 mg/mL) in the Acute Treatment of Episodic Migraine: A 
Randomized, Double-Blind, Placebo-Controlled Study. Headache. 2020;60(1):58- 70. 

159. Lipton RB, Munjal S, Dodick DW, Tepper SJ, Serrano D, Iaconangelo C. Acute Treatment of 
Migraine with Celecoxib Oral Solution: Results of a Randomized, Placebo-Controlled Clinical 
Trial. J Pain Res. 2021;14:549-60. 

160. Lipton RB, Munjal S, Tepper SJ, Iaconangelo C, Serrano D. A Multicenter, Randomized, Double-
Blind, Placebo-Controlled Study of the Efficacy, Tolerability, and Safety of Celecoxib Oral 
Solution (ELYXYB) in Acute Treatment of Episodic Migraine with or without Aura. J Pain Res. 
2021;14:2529-42. 

161. Nelson DL, Phebus LA, Johnson KW, Wainscott DB, Cohen ML, Calligaro DO, et al. Preclinical 
pharmacological profile of the selective 5-HT1F receptor agonist lasmiditan. Cephalalgia. 
2010;30(10):1159-69. 

162. Ramadan NM, Skljarevski V, Phebus LA, Johnson KW. 5-HT1F receptor agonists in acute 
migraine treatment: a hypothesis. Cephalalgia. 2003;23(8):776-85. 

163. Vila-Pueyo M, Page K, Murdock PR, Loraine HJ, Woodrooffe AJ, Johnson KW, et al. The selective 
5-HT1F receptor agonist lasmiditan inhibits trigeminal nociceptive processing: Implications for 
migraine and cluster headache. Br J Pharmacol. 2021. 

164. Reuter U, Israel H, Neeb L. The pharmacological profile and clinical prospects of the oral 5- 
HT1F receptor agonist lasmiditan in the acute treatment of migraine. Ther Adv Neurol Disord. 
2015;8(1):46-54. 

165. Kuca B, Silberstein SD, Wietecha L, Berg PH, Dozier G, Lipton RB, et al. Lasmiditan is an effective 
acute treatment for migraine: A phase 3 randomized study. Neurology. 2018;91(24):e2222-
e32. 

166. Goadsby PJ, Wietecha LA, Dennehy EB, Kuca B, Case MG, Aurora SK, et al. Phase 3 randomized, 
placebo-controlled, double-blind study of lasmiditan for acute treatment of migraine. Brain. 
2019;142:1894-904. 

167. Ashina M, Vasudeva R, Jin L, Lombard L, Gray E, Doty EG, et al. Onset of Efficacy Following Oral 
Treatment With Lasmiditan for the Acute Treatment of Migraine: Integrated Results From 2 
Randomized Double-Blind Placebo-Controlled Phase 3 Clinical Studies. Headache. 
2019;59(10):1788-801. 

168. Ashina M, Reuter U, Smith T, Krikke-Workel J, Klise SR, Bragg S, et al. Randomized, controlled 
trial of lasmiditan over four migraine attacks: Findings from the CENTURION study. Cephalalgia. 
2021;41(3):294-304. 

169. Reuter U, Krege JH, Lombard L, Gomez Valderas E, Krikke-Workel J, Dell-Agnello G, et al. 
Lasmiditan efficacy in the acute treatment of migraine was independent of prior response to 
triptans: Findings from the CENTURION study. Cephalalgia. 2022;42(1):20-30. 

170. MacGregor EA, Komori M, Krege JH, Baygani S, Vincent M, Pavlovic J, et al. Efficacy of 
lasmiditan for the acute treatment of perimenstrual migraine. Cephalalgia. 
2022:3331024221118929. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 153 

 

 

 
 

171. Maiti R, Mishra A, Puliappadamb HM, Jena M, Srinivasan A. Efficacy and Safety of Lasmiditan 
for Acute Treatment of Migraine in Adults: A Meta-Analysis. J Clin Pharmacol. 
2021;61(12):1534-44. 

172. Polavieja P, Belger M, Venkata SK, Wilhelm S, Johansson E. Relative efficacy of lasmiditan 
versus rimegepant and ubrogepant as acute treatments for migraine: network meta-analysis 
findings. J Headache Pain. 2022;23(1):76. 

173. Tassorelli C, Bragg S, Krege JH, Doty EG, Ardayfio PA, Ruff D, et al. Safety findings from 
CENTURION, a phase 3 consistency study of lasmiditan for the acute treatment of migraine. J 
Headache Pain. 2021;22(1):132. 

174. Rubio-Beltrán E, Labastida-Ramírez A, Haanes KA, van den Bogaerdt A, Bogers A, Zanelli E, et 
al. Characterization of binding, functional activity, and contractile responses of the selective 5-
HT(1F) receptor agonist lasmiditan. Br J Pharmacol. 2019;176(24):4681-95. 

175. Shapiro RE, Hochstetler HM, Dennehy EB, Khanna R, Doty EG, Berg PH, et al. Lasmiditan for 
acute treatment of migraine in patients with cardiovascular risk factors: post-hoc analysis of 
pooled results from 2 randomized, double-blind, placebo-controlled, phase 3 trials. J Headache 
Pain. 2019;20(1):90. 

176. Brandes JL, Klise S, Krege JH, Case M, Khanna R, Vasudeva R, et al. Interim results of a 
prospective, randomized, open-label, Phase 3 study of the long-term safety and efficacy of 
lasmiditan for acute treatment of migraine (the GLADIATOR study). Cephalalgia. 
2019:333102419864132. 

177. Pearlman EM, Wilbraham D, Dennehy EB, Berg PH, Tsai M, Doty EG, et al. Effects of lasmiditan 
on simulated driving performance: Results of two randomized, blinded, crossover studies with 
placebo and active controls. Hum Psychopharmacol. 2020;35(5):e2732. 

178. Negro A, Lionetto L, Simmaco M, Martelletti P. CGRP receptor antagonists: an expanding drug 
class for acute migraine? Expert Opin Investig Drugs. 2012;21(6):807-18. 

179. Woodhead JL, Siler SQ, Howell BA, Watkins PB, Conway C. Comparing the Liver Safety Profiles 
of Four Next-Generation CGRP Receptor Antagonists to the Hepatotoxic CGRP Inhibitor 
Telcagepant Using Quantitative Systems Toxicology Modeling. Toxicol Sci. 2022. 

180. Lipton RB, Croop R, Stock EG, Stock DA, Morris BA, Frost M, et al. Rimegepant, an Oral 
Calcitonin Gene-Related Peptide Receptor Antagonist, for Migraine. N Engl J Med. 
2019;381(2):142-9. 

181. Croop R, Goadsby PJ, Stock DA, Conway CM, Forshaw M, Stock EG, et al. Efficacy, safety, and 
tolerability of rimegepant orally disintegrating tablet for the acute treatment of migraine: a 
randomised, phase 3, double-blind, placebo-controlled trial. Lancet. 2019;394(10200):737- 45. 

182. DeFalco AP, Lazim R, Cope NE. Rimegepant Orally Disintegrating Tablet for Acute Migraine 
Treatment: A Review. Ann Pharmacother. 2021;55(5):650-7. 

183. Gao B, Yang Y, Wang Z, Sun Y, Chen Z, Zhu Y, et al. Efficacy and Safety of Rimegepant for the 
Acute Treatment of Migraine: Evidence From Randomized Controlled Trials. Front Pharmacol. 
2019;10:1577. 

184. Johnston K, Harris L, Powell L, Popoff E, Coric V, L'Italien G, et al. Monthly migraine days, tablet 
utilization, and quality of life associated with Rimegepant - post hoc results from an open label 
safety study (BHV3000-201). J Headache Pain. 2022;23(1):10. 

185. Mulder IA, Li M, de Vries T, Qin T, Yanagisawa T, Sugimoto K, et al. Anti-migraine CGRP receptor 
antagonists worsen cerebral ischemic outcome in mice. Ann Neurol. 2020. 

186. Moreno-Ajona D, Chan C, Villar-Martinez MD, Goadsby PJ. Targeting CGRP and 5-HT1F 
Receptors for the Acute Therapy of Migraine: A Literature Review. Headache. 2019;59 Suppl 
2:3-19. 

187. Edvinsson L. CGRP receptor antagonists and antibodies against CGRP and its receptor in 
migraine treatment. Br J Clin Pharmacol. 2015;80(2):193-9. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 154 

 

 

 
 

188. Takiya L, Piccininni LC, Kamath V. Safety and Efficacy of Eletriptan in the Treatment of Acute 
Migraine. Pharmacotherapy: The Journal of Human Pharmacology and Drug Therapy. 
2006;26(1):115-28. 

189. Derry CJ, Derry S, Moore RA. Sumatriptan (all routes of administration) for acute migraine 
attacks in adults - overview of Cochrane reviews. Cochrane Database Syst Rev. 
2014(5):CD009108. 

190. Oskoui M, Pringsheim T, Holler-Managan Y, Potrebic S, Billinghurst L, Gloss D, et al. Practice 
guideline update summary: Acute treatment of migraine in children and adolescents: Report 
of the Guideline Development, Dissemination, and Implementation Subcommittee of the 
American Academy of Neurology and the American Headache Society. Neurology. 
2019;93(11):487-99. 

191. Evers S. The efficacy of triptans in childhood and adolescence migraine. Curr Pain Headache 
Rep. 2013;17(7):342. 

192. Bonfert M, Straube A, Schroeder AS, Reilich P, Ebinger F, Heinen F. Primary headache in 
children and adolescents: update on pharmacotherapy of migraine and tension-type 
headache. Neuropediatrics. 2013;44(1):3-19. 

193. Winner P, Linder S, Hershey AD. Consistency of response to sumatriptan/naproxen sodium in 
a randomized placebo-controlled, cross-over study for the acute treatment of migraine in 
adolescence. Headache. 2015;55(4):519-28. 

194. Linder SL. Subcutaneous sumatriptan in the clinical setting: the first 50 consecutive patients 
with acute migraine in a pediatric neurology office practice. Headache. 1996;36(7):419-22. 

195. MacDonald JT. Treatment of juvenile migraine with subcutaneous sumatriptan. Headache. 
1994;34:581-2. 

196. Diener HC, for the ASASUMAMIG Study Group. Efficacy and safety of intravenous acetylsalicylic 
acid lysinate compared to subcutaneous sumatriptan and parenteral placebo in the acute 
treatment of migraine. A double-blind, double-dummy, randomized, multicenter, parallel 
group study. Cephalalgia. 1999;19:581-8. 

197. Bigal ME, Bordini CA, Speciali JG. Intravenous metamizol (dipyrone) in acute migraine 
treatment and in episodic tension-type headache- a placebo-controlled study. Cephalalgia. 
2001;21:90-5. 

198. Bigal ME, Bordini CA, Tepper SJ, Speciali JG. Intravenous dipyrone in the acute treatment of 
migraine without aura and migraine with aura: a randomized, double blind, placebo controlled 
study. Headache. 2002;42(9):862-71. 

199. Lenaerts M, Bastings E, Sianard J, Schoenen J. Sodium valproate in severe migraine and 
tension-type headache: an open study of long-term efficacy and correlation with blood levels. 
Acta Neurol Belg. 1996;96(2):126-9. 

200. Leniger T, Pageler L, Stude P, Diener HC, Limmroth V. Comparison of intravenous valproate 
with intravenous lysine-acetylsalicylic acid in acute migraine attacks. Headache. 2005;45(1):42-
6. 

201. Friedman BW, Irizarry E, Solorzano C, Latev A, Rosa K, Zias E, et al. Randomized study of IV 
prochlorperazine plus diphenhydramine vs IV hydromorphone for migraine. Neurology. 
2017;89(20):2075-82. 

202. Loder E. Post-marketing experience with an opioid nasal spray for migraine: lessons for the 
future. Cephalalgia. 2006;26(2):89-97. 

203. Hoffert MJ, Couch JR, Diamond S, Elkind AH, Goldstein J, Kohlerman NJ, et al. Transnasal 
butorphanol in the treatment of acute migraine. Headache. 1995;35:65-9. 

204. Diamond S, Freitag FG, Diamond ML, Urban G. Transnasal butorphanol in the treatment of 
migraine headache pain. Headache Quarterly. 1992;3:164-71. 

205. Elenbaas RM, Iacono CU, Koellner KJ, Pribble JP, Gratton M, Racz G, et al. Dose effectiveness 
and safety of butorphanol in acute migraine headache. Pharmacotherapy. 1991;11:56-63. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 155 

 

 

 
 

206. Moshtaghion H, Heiranizadeh N, Rahimdel A, Esmaeili A, Hashemian H, Hekmatimoghaddam 
S. The Efficacy of Propofol vs. Subcutaneous Sumatriptan for Treatment of Acute Migraine 
Headaches in the Emergency Department: A Double-Blinded Clinical Trial. Pain Pract. 
2015;15(8):701-5. 

207. Moshtaghion H, Heiranizadeh N, Rahimdel A, Esmaeili A, Hashemian H, Hekmatimoghaddam 
S. The Efficacy of Propofol vs. Subcutaneous Sumatriptan for Treatment of Acute Migraine 
Headaches in the Emergency Department: A Double-Blinded Clinical Trial. Pain Pract. 2014. 

208. Drummond-Lewis J, Scher C. Propofol: a new treatment strategy for refractory migraine 
headache. Pain Med. 2002;3(4):366-9. 

209. Vécsei L, Szok D, Nyári A, Tajti J. Treating status migrainosus in the emergency setting: what is 
the best strategy? Expert Opin Pharmacother. 2018;19(14):1523-31. 

210. Woldeamanuel YW, Rapoport AM, Cowan RP. The place of corticosteroids in migraine attack 
management: A 65-year systematic review with pooled analysis and critical appraisal. 
Cephalalgia. 2015;35(11):996-1024. 

211. Erdal H, Holst L, Heitmann K, Trovik J. Antiemetic treatment of hyperemesis gravidarum in 
1,064 Norwegian women and the impact of European warning on metoclopramide: a 
retrospective cohort study 2002-2019. BMC Pregnancy Childbirth. 2022;22(1):464. 

212. Saldanha IJ, Cao W, Bhuma MR, Konnyu KJ, Adam GP, Mehta S, et al. Management of primary 
headaches during pregnancy, postpartum, and breastfeeding: A systematic review. Headache. 
2021;61(1):11-43. 

213. Bar-Oz B, Clementi M, Di Giantonio E, Greenberg R, Beer M, Merlob P, et al. Metamizol 
(dipyrone, optalgin) in pregnancy, is it safe? A prospective comparative study. Eur J Obstet 
Gynecol Reprod Biol. 2005;119(2):176-9. 

214. Schiessl B, Schneider KT, Zimmermann A, Kainer F, Friese K, Oberhoffer R. Prenatal constriction 
of the fetal ductus arteriosus--related to maternal pain medication? Z Geburtshilfe Neonatol. 
2005;209(2):65-8. 

215. Weintraub A, Mankuta D. Dipyrone-induced oligohydramnios and ductus arteriosus 
restriction. Isr Med Assoc J. 2006;8(10):722-3. 

216. Sanchez de la Nieta MD, Rivera F, De la Torre M, Alcazar R, Caparros G, Paz Alcaide M, et al. 
Acute renal failure and oligohydramnios induced by magnesium dypirone (metamizol) in a 
pregnant woman. Nephrol Dial Transplant. 2003;18(8):1679-80. 

217. Zafeiri A, Raja EA, Mitchell RT, Hay DC, Bhattacharya S, Fowler PA. Maternal over-the-counter 
analgesics use during pregnancy and adverse perinatal outcomes: cohort study of 151 141 
singleton pregnancies. BMJ Open. 2022;12(5):e048092. 

218. Tadokoro-Cuccaro R, Fisher BG, Thankamony A, Ong KK, Hughes IA. Maternal Paracetamol 
Intake During Pregnancy-Impacts on Offspring Reproductive Development. Front Toxicol. 
2022;4:884704. 

219. Bauer AZ, Swan SH, Kriebel D, Liew Z, Taylor HS, Bornehag CG, et al. Paracetamol use during 
pregnancy - a call for precautionary action. Nat Rev Endocrinol. 2021;17(12):757-66. 

220. Patel R, Sushko K, van den Anker J, Samiee-Zafarghandy S. Long-Term Safety of Prenatal and 
Neonatal Exposure to Paracetamol: A Systematic Review. Int J Environ Res Public Health. 
2022;19(4). 

221. Amundsen S, Nordeng H, Nezvalova-Henriksen K, Stovner LJ, Spigset O. Pharmacological 
treatment of migraine during pregnancy and breastfeeding. Nat Rev Neurol. 2015;11(4):209- 
19. 

222. Marchenko A, Etwel F, Olutunfese O, Nickel C, Koren G, Nulman I. Pregnancy outcome 
following prenatal exposure to triptan medications: a meta-analysis. Headache. 
2015;55(4):490-501. 

223. Nezvalova-Henriksen K, Spigset O, Nordeng H. Triptan exposure during pregnancy and the risk 
of major congenital malformations and adverse pregnancy outcomes: results from the 
Norwegian Mother and Child Cohort Study. Headache. 2010;50(4):563-75. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 156 

 

 

 
 

224. Cunnington M, Ephross S, Churchill P. The safety of sumatriptan and naratriptan in pregnancy: 
what have we learned? Headache. 2009;49(10):1414-22. 

225. Loder E. Safety of sumatriptan in pregnancy: a review of the data so far. CNS Drugs. 
2003;17(1):1-7. 

226. Evans EW, Lorber KC. Use of 5-HT1 agonists in pregnancy. Ann Pharmacother. 2008;42(4):543-
9. 

227. Fiore M, Shields KE, Santanello N, Goldberg MR. Exposure to rizatriptan during pregnancy: 
post-marketing experience up to 30 June 2004. Cephalalgia. 2005;25(9):685-8. 

228. Wood ME, Frazier JA, Nordeng HM, Lapane KL. Prenatal triptan exposure and parent- reported 
early childhood neurodevelopmental outcomes: an application of propensity score calibration 
to adjust for unmeasured confounding by migraine severity. Pharmacoepidemiol Drug Saf. 
2016;25(5):493-502. 

229. Amundsen S, Nordeng H, Fuskevag OM, Nordmo E, Sager G, Spigset O. Transfer of triptans into 
human breast milk and estimation of infant drug exposure through breastfeeding. Basic Clin 
Pharmacol Toxicol. 2021;128(6):795-804. 

230. Soldin OP, Dahlin J, O'Mara DM. Triptans in pregnancy. Ther Drug Monit. 2008;30(1):5-9. 
231. David PS, Kling JM, Starling AJ. Migraine in pregnancy and lactation. Curr Neurol Neurosci Rep. 

2014;14(4):439. 
232. Bendtsen L, Birk S, Kasch H, Aegidius K, Sorensen PS, Thomsen LL, et al. Reference programme: 

diagnosis and treatment of headache disorders and facial pain. Danish Headache Society, 2nd 
Edition, 2012. J Headache Pain. 2012;13 Suppl 1:S1-29. 

233. Baker TE, Croop R, Kamen L, Price P, Stock DA, Ivans A, et al. Human Milk and Plasma 
Pharmacokinetics of Single-Dose Rimegepant 75 mg in Healthy Lactating Women. Breastfeed 
Med. 2022;17(3):277-82. 

234. MacGregor EA, Victor TW, Hu X, Xiang Q, Puenpatom RA, Chen W, et al. Characteristics of 
menstrual vs nonmenstrual migraine: a post hoc, within-woman analysis of the usual-care 
phase of a nonrandomized menstrual migraine clinical trial. Headache. 2010;50(4):528-38. 

235. Cady RK, Diamond ML, Diamond MP, Ballard JE, Lener ME, Dorner DP, et al. Sumatriptan- 
naproxen sodium for menstrual migraine and dysmenorrhea: satisfaction, productivity, and 
functional disability outcomes. Headache. 2011;51(5):664-73. 

236. Mannix LK, Martin VT, Cady RK, Diamond ML, Lener SE, White JD, et al. Combination treatment 
for menstrual migraine and dysmenorrhea using sumatriptan-naproxen: two randomized 
controlled trials. Obstet Gynecol. 2009;114(1):106-13. 

237. Savi L, Omboni S, Lisotto C, Zanchin G, Ferrari MD, Zava D, et al. Efficacy of frovatriptan in the 
acute treatment of menstrually related migraine: analysis of a double-blind, randomized, 
cross-over, multicenter, Italian, comparative study versus rizatriptan. J Headache Pain. 
2011;12(6):609-15. 

238. Bigal M, Sheftell F, Tepper S, Tepper D, Ho TW, Rapoport A. A randomized double-blind study 
comparing rizatriptan, dexamethasone, and the combination of both in the acute treatment of 
menstrually related migraine. Headache. 2008;48(9):1286-93. 

239. Pryse-Phillips WE, Dodick DW, Edmeads JG, Gawel MJ, Nelson RF, Purdy RA, et al. Guidelines 
for the nonpharmacologic management of migraine in clinical practice. Canadian Headache 
Society. CMAJ. 1998;159(1):47-54. 

240. Kuruvilla DE, Mann JI, Tepper SJ, Starling AJ, Panza G, Johnson MAL. Phase 3 randomized, 
double-blind, sham-controlled Trial of e-TNS for the Acute treatment of Migraine (TEAM). Sci 
Rep. 2022;12(1):5110. 

241. Ellrich J. Transcutaneous Auricular Vagus Nerve Stimulation. J Clin Neurophysiol. 
2019;36(6):437-42. 

242. Tassorelli C, Grazzi L, de Tommaso M, Pierangeli G, Martelletti P, Rainero I, et al. Noninvasive 
vagus nerve stimulation as acute therapy for migraine: the randomized PRESTO study. 
Neurology. 2018;91(4):e364-e73. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 157 

 

 

 
 

243. Grazzi L, Tassorelli C, de Tommaso M, Pierangeli G, Martelletti P, Rainero I, et al. Practical and 
clinical utility of non-invasive vagus nerve stimulation (nVNS) for the acute treatment of 
migraine: a post hoc analysis of the randomized, sham-controlled, double-blind PRESTO trial. J 
Headache Pain. 2018;19(1):98. 

244. Martelletti P, Barbanti P, Grazzi L, Pierangeli G, Rainero I, Geppetti P, et al. Consistent effects 
of non-invasive vagus nerve stimulation (nVNS) for the acute treatment of migraine: additional 
findings from the randomized, sham-controlled, double-blind PRESTO trial. The journal of 
headache and pain. 2018;19(1):1-8. 

245. Beh SC, Friedman DI. Acute vestibular migraine treatment with noninvasive vagus nerve 
stimulation. Neurology. 2019;93(18):e1715-e9. 

246. Beh SC. Nystagmus and Vertigo in Acute Vestibular Migraine Attacks: Response to Non- 
Invasive Vagus Nerve Stimulation. Otol Neurotol. 2021;42(2):e233-e6. 

247. Grazzi L, Egeo G, Liebler E, Padovan AM, Barbanti P. Non-invasive vagus nerve stimulation 
(nVNS) as symptomatic treatment of migraine in young patients: a preliminary safety study. 
Neurol Sci. 2017;38(Suppl 1):197-9. 

248. Lipton RB, Dodick DW, Silberstein SD, Saper JR, Aurora SK, Pearlman SH, et al. Single-pulse 
transcranial magnetic stimulation for acute treatment of migraine with aura: a randomised, 
double-blind, parallel-group, sham-controlled trial. Lancet Neurol. 2010;9(4):373-80. 

249. Clark O, Mahjoub A, Osman N, Surmava A-M, Jan S, Lagman-Bartolome AM. Non-invasive 
neuromodulation in the acute treatment of migraine: a systematic review and meta-analysis 
of randomized controlled trials. Neurological Sciences. 2021:1-13. 

250. Nielsen A, Dusek J, Taylor-Swanson L, Tick H. Acupuncture therapy as an Evidence-Based 
Nonpharmacologic Strategy for Comprehensive Acute Pain Care: the Academic Consortium 
Pain Task Force White Paper Update. Pain Med. 2022. 

251. Melchart D, Thormaehlen J, Hager S, Liao J, Linde K, Weidenhammer W. Acupuncture versus 
placebo versus sumatriptan for early treatment of migraine attacks: a randomized controlled 
trial. J Intern Med. 2003;253(2):181-8. 

252. Wang LP, Zhang XZ, Guo J, Liu HL, Zhang Y, Liu CZ, et al. Efficacy of acupuncture for acute 
migraine attack: a multicenter single blinded, randomized controlled trial. Pain Med. 
2012;13(5):623-30. 

253. Farahmand S, Shafazand S, Alinia E, Bagheri-Hariri S, Baratloo A. Pain Management Using 
Acupuncture Method in Migraine Headache Patients; A Single Blinded Randomized Clinical 
Trial. Anesth Pain Med. 2018;8(6):e81688. 

254. Zhang XT, Li XY, Zhao C, Hu YY, Lin YY, Chen HQ, et al. An Overview of Systematic Reviews of 
Randomized Controlled Trials on Acupuncture Treating Migraine. Pain Res Manag. 
2019;2019:5930627. 

255. Klan T, Gaul C, Liesering-Latta E, Both B, Held I, Hennemann S, et al. Efficacy of Cognitive- 
Behavioral Therapy for the Prophylaxis of Migraine in Adults: A Three-Armed Randomized 
Controlled Trial. Front Neurol. 2022;13:852616. 

256. Buse DC, Rabany L, Lin T, Ironi A, Connelly MA, Bickel JL. Combining Guided Intervention of 
Education and Relaxation (GIER) with Remote Electrical Neuromodulation (REN) in the Acute 
Treatment of Migraine. Pain Med. 2022. 

257. Kropp P, Niederberger U, Dresler T. Wirkungsweise und Anwendung des Biofeedbacks am 
Beispiel von Kopfschmerzen. Psychotherapeut. 2021;66(2):163-72. 

258. Kropp P, Gerber W. Therapiereihenfolgeeffekte bei der verhaltenstherapeutischen 
Behandlung von Migräneerkrankungen. Z Nervenheilkunde. 1990;9:52-7. 

259. Nestoriuc Y, Martin A, Rief W, Andrasik F. Biofeedback treatment for headache disorders: a 
comprehensive efficacy review. Appl Psychophysiol Biofeedback. 2008;33(3):125-40. 

260. Holroyd KA, Penzien DB, Cordingley GE. Propranolol in the management of recurrent migraine: 
a meta-analytic review. Headache. 1991;31:333-40. 

261. Silberstein SP, Goadsby PB. Migraine: preventive treatment. Cephalalgia. 2002;22:491-512. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 158 

 

 

 
 

262. Jackson JL, Kuriyama A, Kuwatsuka Y, Nickoloff S, Storch D, Jackson W, et al. Beta-blockers for 
the prevention of headache in adults, a systematic review and meta-analysis. PLoS One. 
2019;14(3):e0212785. 

263. Linde K, Rossnagel K. Propranolol for migraine prophylaxis. Cochrane Database Syst Rev. 
2004(2):CD003225. 

264. Kangasniemi P, Andersen AR, Andersson PG, Gilhus NE, Hedman C, Hultgren M, et al. Classic 
migraine: effective prophylaxis with metoprolol. Cephalalgia. 1987;7(4):231-8. 

265. Steiner TJ, Joseph R, Hedman C, Clifford Rose F. Metoprolol in the prophylaxis of migraine: 
parallel group comparison with placebo and dose-ranging follow-up. Headache. 1988;28:15- 
23. 

266. Chowdhury D, Bansal L, Duggal A, Datta D, Mundra A, Krishnan A, et al. TOP-PRO study: A 
randomized double-blind controlled trial of topiramate versus propranolol for prevention of 
chronic migraine. Cephalalgia. 2021:3331024211047454. 

267. van de Ven LLM, Franke CL, Koehler PJ, on Behalf of the Investigators. Prophylactic treatment 
of migraine with bisoprolol: a placebo-controlled study. Cephalalgia. 1997;17:596-9. 

268. Wörz R, Reinhardt-Benmalek B, Foh M, Grotemeyer KH, Scharafinski HW. [Prevention of 
migraine using bisoprolol. Results of a double-blind study versus metoprolol]. Fortschr Med. 
1992;110(14):268-72. 

269. Wörz R, Reinhardt-Benmalek B, Grotemeyer KH, Foh M. Bisoprolol and metoprolol in the 
prophylactic treatment of migraine with and without aura - a randomized double-blind cross- 
over multicenter study. Cephalalgia. 1991;11 Suppl 11:152-3. 

270. Briggs RS, Millac PA. Timolol in migraine prophylaxis. Headache. 1979;19:379-81. 
271. Stellar S, Ahrens S, Meibohm AR, Reines AS. Migraine prevention with timolol. A double-blind 

crossover study. Jama. 1984;252:2576-80. 
272. Tfelt-Hansen P, Standnes B, Kangasneimi P, Hakkarainen H, Olesen J. Timolol vs propranolol vs 

placebo in common migraine prophylaxis: a double-blind multicenter trial. Acta Neurol Scand. 
1984;69(1):1-8. 

273. Forssman B, Lindblad CJ, Zbornikova V. Atenolol for migraine prophylaxis. Headache. 
1983;23:188-90. 

274. Johannsson V, Nilsson LR, Widelius T. Atenolol in migraine prophylaxis: a double-blind cross- 
over multicenter study. Headache. 1987;27:372-4. 

275. Stensrud P, Sjaastad O. Comparative trial of Tenormin (atenolol) and Inderal (propranolol) in 
migraine. Headache. 1980;20:204-7. 

276. Schellenberg R, Lichtenthal A, Wohling H, Graf C, Brixius K. Nebivolol and Metoprolol for 
Treating Migraine: An Advance on beta-Blocker Treatment? Headache. 2008;48(1):118-25. 

277. Nanda RN, Johnson RH, Gray J, Keogh HJ, Melville ID. A double blind trial of acebutolol for 
migraine prophylaxis. Headache. 1978;18:20-2. 

278. Ekbom K. Alprenolol for migraine prophylaxis. Headache. 1975;15:129-32. 
279. Ekbom K, Zetterman M. Oxprenolol in the treatment of migraine. Acta Neurol Scand. 

1977;56:181-4. 
280. Sjastaad O, Stenrud P. Clinical trial of a beta-receptor blocking agent (LB46) in migraine 

prophylaxis. Acta Neurol Scand. 1972;48:124-8. 
281. Baker C. Double-blind evaluation of flunarizine and placebo in the prophylactic treatment of 

migraine. Headache. 1987;27:288. 
282. Bono G, Manzoni GC, Martucci N, Baldrati A, Farina S, Cassabgi F, et al. Flunarizine in common 

migraine: Italian cooperative trial. II. Long- term follow-up. Cephalalgia. 1985;5 Suppl 2:155-8. 
283. Centonze V, Tesauro P, Magrone D, Vino M, Macinagrossa G, Campanozzi F, et al. Efficacy and 

tolerability of flunarizine in the prophylaxis of migraine. Cephalalgia. 1985;2:163-8. 
284. Diamond S, Freitag FG. A double blind trial of flunarizine in migraine prophylaxis. Headache 

Quarterly Current Treatment and Research. 1993;4:169-72. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 159 

 

 

 
 

285. Diener H, Matias-Guiu J, Hartung E, Pfaffenrath V, Ludin H, Nappi G, et al. Efficacy and 
tolerability in migraine prophylaxis of flunarizine in reduced doses: a comparison with 
propranolol 160 mg daily. Cephalalgia. 2002;22(3):209-21. 

286. Diener HC. Flunarizine for migraine prophylaxis. In: Diener HC, editor. Drug treatment of 
migraine and other headaches. Basel: Karger; 2000. p. 269-78. 

287. Gawel M, Kreeft J, Simard D, Nelson R. Flunarizine in the treatment of migraine with and 
without aura. Canadian J Neurol Sci. 1993;20(Suppl 2):S54. 

288. Louis P. A double-blind placebo-controlled prophylactic study of flunarizine (Sibelium(R)) in 
migraine. Headache. 1981;21:235-9. 

289. Manzoni GC, Bono G, Sacquegna T, Manna V, Lanfranchi M, Micieli G, et al. Flunarizine in 
common migraine: Italian cooperative trial. I. Short- term results and responders' definition. 
Cephalalgia. 1985;5 Suppl 2:149-53. 

290. Sorensen PS, Hansen K, Olesen J. A placebo-controlled, double-blind, cross-over trial of 
flunarizine in common migraine. Cephalalgia. 1986;6:7-14. 

291. Sorensen PS, Larsen BH, Rasmussen MJK, Kinge E, Iversen H, Alslev T, et al. Flunarizine versus 
metoprolol in migraine prophylaxis: a double-blind, randomized parallel group study of efficacy 
and tolerability. Headache. 1991;31:650-7. 

292. McArthur JC, Marek K, Pestronk A, McArthur J, Peroutka SJ. Nifedipine in the prophylaxis of 
classic migraine: A crossover, double-masked, placebo-controlled study of headache frequency 
and side effects. Neurology. 1989;39:284-6. 

293. Migraine Nimodipine European Study Group (MINES). European multicenter trial of 
nimodipine in the prophylaxis of common migraine (migraine without aura). Headache. 
1989;29:633-8. 

294. Lewis D, Ashwal S, Hershey A, Hirtz D, Yonker M, Silberstein S. Practice parameter: 
pharmacological treatment of migraine headache in children and adolescents: report of the 
American Academy of Neurology Quality Standards Subcommittee and the Practice Committee 
of the Child Neurology Society. Neurology. 2004;63(12):2215-24. 

295. Li W, Liu R, Liu W, Li G, Chen C. The effect of topiramate versus flunarizine on the non- 
headache symptoms of migraine. Int J Neurosci. 2021:1-7. 

296. Stubberud A, Flaaen NM, McCrory DC, Pedersen SA, Linde M. Flunarizine as prophylaxis for 
episodic migraine: a systematic review with meta-analysis. Pain. 2019;160(4):762-72. 

297. Lin W, Lin CL, Hsu CY, Wei CY. Flunarizine Induced Parkinsonism in Migraine Group: A 
Nationwide Population-Based Study. Front Pharmacol. 2019;10:1495. 

298. Brandes J, Saper J, Diamond M, Couch J, Lewis D, Schmitt J, et al. Topiramate for migraine 
prevention: a randomized controlled trial. JAMA. 2004;291:965-73. 

299. Diener HC, Tfelt-Hansen P, Dahlöf C, Lainez JM, Sandrini M, Wang S-J, et al. Topiramate in 
migraine prophylaxis: results from a placebo-controlled trial with propranolol as an active 
control. J Neurol. 2004;251:943-50. 

300. Silberstein SD, Lipton RB, Dodick DW, Freitag FG, Ramadan N, Mathew N, et al. Efficacy and 
safety of topiramate for the treatment of chronic migraine: a randomized, double-blind, 
placebo-controlled trial. Headache. 2007;47(2):170-80. 

301. Frank F, Ulmer H, Sidoroff V, Broessner G. CGRP-antibodies, topiramate and botulinum toxin 
type A in episodic and chronic migraine: A systematic review and meta-analysis. Cephalalgia. 
2021;41(11-12):1222-39. 

302. Jackson JL, Cogbill E, Santana-Davila R, Eldredge C, Collier W, Gradall A, et al. A Comparative 
Effectiveness Meta-Analysis of Drugs for the Prophylaxis of Migraine Headache. PLoS One. 
2015;10(7):e0130733. 

303. Lainez MJ, Freitag FG, Pfeil J, Ascher S, Olson WH, Schwalen S. Time course of adverse events 
most commonly associated with topiramate for migraine prevention. Eur J Neurol. 
2007;14(8):900-6. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 160 

 

 

 
 

304. Reuter U, Ehrlich M, Gendolla A, Heinze A, Klatt J, Wen S, et al. Erenumab versus topiramate 
for the prevention of migraine - a randomised, double-blind, active-controlled phase 4 trial. 
Cephalalgia. 2021:3331024211053571. 

305. Diener HC, Bussone G, Van Oene JC, Lahaye M, Schwalen S, Goadsby PJ. Topiramate reduces 
headache days in chronic migraine: a randomized, double-blind, placebo-controlled study. 
Cephalalgia. 2007;27(7):814-23. 

306. Silberstein SD. Topiramate in Migraine Prevention: A 2016 Perspective. Headache. 
2017;57(1):165-78. 

307. Blumenfeld AM, Patel AT, Turner IM, Mullin KB, Manack Adams A, Rothrock JF. Patient- 
Reported Outcomes from a 1-Year, Real-World, Head-to-Head Comparison of 
OnabotulinumtoxinA and Topiramate for Headache Prevention in Adults With Chronic 
Migraine. J Prim Care Community Health. 2020;11:2150132720959936. 

308. Krymchantowski AV, da Cunha Jevoux C, Bigal ME. Topiramate plus nortriptyline in the 
preventive treatment of migraine: a controlled study for nonresponders. J Headache Pain. 
2012;13(1):53-9. 

309. Klapper J, on behalf of the Divalproex Sodium in Migraine Prophylaxis Study Group. Divalproex 
sodium in migraine prophylaxis: a dose-controlled study. Cephalalgia. 1997;17:103-8. 

310. Freitag F, Collins S, Carlson H, Goldstein J, Saper J, Silberstein S, et al. A randomized trial of 
divalproex sodium extended-release tablets in migraine prophylaxis. Neurology. 
2002;58:1652-9. 

311. Cui XY, Sun SM, Liu J, Wu QY, Zhang JF, Li X. The efficacy and safety of valproate medications 
for migraine in adults: a meta-analysis. Eur Rev Med Pharmacol Sci. 2020;24(10):5734-41. 

312. Lampl C, Katsarava Z, Diener HC, Limmroth V. Lamotrigine reduces migraine aura and migraine 
attacks in patients with migraine with aura. J Neurol Neurosurg Psychiatry. 2005;76(12):1730-
2. 

313. Brighina F, Palermo A, Aloisio A, Francolini M, Giglia G, Fierro B. Levetiracetam in the 
prophylaxis of migraine with aura: a 6-month open-label study. Clin Neuropharmacol. 
2006;29(6):338-42. 

314. Sadeghian H, Motiei-Langroudi R. Comparison of Levetiracetam and sodium Valproate in 
migraine prophylaxis: A randomized placebo-controlled study. Ann Indian Acad Neurol. 
2015;18(1):45-8. 

315. Steiner TJ, Findley LJ, Yuen AWC. Lamotrigine versus placebo in the prophylaxis of migraine 
with and without aura. Cephalalgia. 1997;17:109-12. 

316. Mohammadianinejad SE, Abbasi V, Sajedi SA, Majdinasab N, Abdollahi F, Hajmanouchehri R, 
et al. Zonisamide versus topiramate in migraine prophylaxis: a double-blind randomized clinical 
trial. Clin Neuropharmacol. 2011;34(4):174-7. 

317. Couch JR, Ziegler DK, Hassanein R. Amitriptyline in the prophylaxis of migraine. Effectiveness 
and relationship of antimigraine and antidepressant effects. Neurology. 1976;26(2):121-7. 

318. Couch JR, Hassanein RS. Amitriptyline in migraine prophylaxis. Arch Neurol. 1979;36(11):695- 
9. 

319. Ziegler DK, Hurwitz A, Hassanein RS, Kodanaz HA, Preskorn SH, Mason J. Migraine prophylaxis: 
a comparison of propranolol and amitriptyline. Archives of Neurology. 1987;44(5):486-9. 

320. Gomersall JD, Stuart A. Amitriptyline in migraine prophylaxis. Changes in pattern of attacks 
during a controlled clinical trial. J Neurol Neurosurg Psychiatry. 1973;36(4):684-90. 

321. Ziegler DK, Hurwitz A, Preskorn S, Hassanein R, Seim J. Propranolol and amitriptyline in 
prophylaxis of migraine. Pharmacokinetic and therapeutic effects. Arch Neurol. 
1993;50(8):825-30. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 161 

 

 

 
 

322. Lampl C, Huber G, Adl J, Luthringshausen G, Franz G, Marecek S, et al. Two different doses of 
amitriptyline ER in the prophylaxis of migraine: long-term results and predictive factors. Eur J 
Neurol. 2009;16(8):943-8. 

323. Burch R. Antidepressants for Preventive Treatment of Migraine. Curr Treat Options Neurol. 
2019;21(4):18. 

324. He A, Song D, Zhang L, Li C. Unveiling the relative efficacy, safety and tolerability of prophylactic 
medications for migraine: pairwise and network-meta analysis. J Headache Pain. 
2017;18(1):26. 

325. Dodick DW, Freitag F, Banks J, Saper J, Xiang J, Rupnow M, et al. Topiramate versus 
amitriptyline in migraine prevention: a 26-week, multicenter, randomized, double-blind, 
double-dummy, parallel-group noninferiority trial in adult migraineurs. Clin Ther. 
2009;31(3):542-59. 

326. Couch JR. Amitriptyline in the prophylactic treatment of migraine and chronic daily headache. 
Headache. 2010;51(1):33-51. 

327. Gonçalves AL, Martini Ferreira A, Ribeiro RT, Zukerman E, Cipolla-Neto J, Peres MF. 
Randomised clinical trial comparing melatonin 3 mg, amitriptyline 25 mg and placebo for 
migraine prevention. J Neurol Neurosurg Psychiatry. 2016;87(10):1127-32. 

328. Jacobs H. A trial of opipramol in the treatment of migraine. J Neurol Neurosurg Psychiatry. 
1972;35(4):500-4. 

329. Bulut S, Berilgen MS, Baran A, Tekatas A, Atmaca M, Mungen B. Venlafaxine versus 
amitriptyline in the prophylactic treatment of migraine: randomized, double-blind, crossover 
study. Clin Neurol Neurosurg. 2004;107(1):44-8. 

330. Ozyalcin SN, Talu GK, Kiziltan E, Yucel B, Ertas M, Disci R. The efficacy and safety of venlafaxine 
in the prophylaxis of migraine. Headache. 2005;45(2):144-52. 

331. Hedayat M, Nazarbaghi S, Heidari M, Sharifi H. Venlafaxine can reduce the migraine attacks as 
well as amitriptyline: A noninferiority randomized trial. Clin Neurol Neurosurg. 
2022;214:107151. 

332. Diener HC, Hartung E, Chrubasik J, Evers S, Schoenen J, Eikermann A, et al. A comparative study 
of oral acetylsalicyclic acid and metoprolol for the prophylactic treatment of migraine. A 
randomized, controlled, double-blind, parallel group phase III study. Cephalalgia. 
2001;21(2):120-8. 

333. Grotemeyer K, Scharafinski H, Schlake H, Husstedt IW. Acetylsalicylic acid vs metoprolol in 
migraine prophylaxis - a double blind cross-over study. Headache. 1990;30:639-41. 

334. Buring JE, Peto R, Hennekens CH. Low-dose aspirin for migraine prophylaxis. JAMA. 
1990;264:1711-3. 

335. Bensenor IM, Cook NR, Lee IM, Chown MJ, Hennekens CH, Buring JE. Low-dose aspirin for 
migraine prophylaxis in women. Cephalalgia. 2001;21(3):175-83. 

336. Solomon GD, Kunkel RS. Flurbiprofen in the prophylaxis of migraine. Cleve Clin J Med. 
1993;60(1):43-8. 

337. Pfaffenrath V, Wessely P, Meyer C, Isler HR, Evers S, Grotemeyer KH, et al. Magnesium in the 
prophylaxis of migraine - a double-blind, placebo-controlled study. Cephalalgia. 1996;16:436- 
40. 

338. Peikert A, Wilimzig C, Köhne-Volland R. Prophylaxis of migraine with oral magnesium: results 
from a prospective, multi-center, placebo-controlled and double-blind randomized study. 
Cephalalgia. 1996;16:257-63. 

339. Karimi N, Razian A, Heidari M. The efficacy of magnesium oxide and sodium valproate in 
prevention of migraine headache: a randomized, controlled, double-blind, crossover study. 
Acta Neurol Belg. 2021;121(1):167-73. 

340. Khani S, Hejazi SA, Yaghoubi M, Sharifipour E. Comparative study of magnesium, sodium 
valproate, and concurrent magnesium-sodium valproate therapy in the prevention of 
 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 162 

 

 

 
 

migraine headaches: a randomized controlled double-blind trial. The Journal of Headache and 
Pain. 2021;22(1):21. 

341. Diener HC, Rahlfs VW, Danesch U. The first placebo-controlled trial of a special butterbur root 
extract for the prevention of migraine: reanalysis of efficacy criteria. Eur Neurol. 
2004;51(2):89-97. 

342. Lipton RB, Gobel H, Einhaupl KM, Wilks K, Mauskop A. Petasites hybridus root (butterbur) is an 
effective preventive treatment for migraine. Neurology. 2004;63(12):2240-4. 

343. Pfaffenrath V, Diener HC, Fischer M, Friede M, Henneicke-von Zepelin HH, on behalf of the 
Investigators. The efficacy and safety of Tanacetum parthenium (feverfew) in migraine 
prophylaxis--a double-blind, multicentre, randomized placebo-controlled dose-response 
study. Cephalalgia. 2002;22:523-32. 

344. Diener HC, Pfaffenrath V, Schnitker J, Friede M, Henneicke-von Zepelin HH. Efficacy and safety 
of 6.25 mg t.i.d. feverfew CO2-extract (MIG-99) in migraine prevention--a randomized, double-
blind, multicentre, placebo-controlled study. Cephalalgia. 2005;25(11):1031-41. 

345. Pareek A, Suthar M, Rathore GS, Bansal V. Feverfew (Tanacetum parthenium L.): A systematic 
review. Pharmacogn Rev. 2011;5(9):103-10. 

346. Bigal M, Rapoport A, Sheftell F, Tepper D, Tepper S. Memantine in the preventive treatment 
of refractory migraine. Headache. 2008;48(9):1337-42. 

347. Shanmugam S, Karunaikadal K, Varadarajan S, Krishnan M. Memantine Ameliorates Migraine 
Headache. Ann Indian Acad Neurol. 2019;22(3):286-90. 

348. Assarzadegan F, Sistanizad M. Tolerability and Efficacy of Memantine as Add on Therapy in 
Patients with Migraine. Iran J Pharm Res. 2017;16(2):791-7. 

349. Noruzzadeh R, Modabbernia A, Aghamollaii V, Ghaffarpour M, Harirchian MH, Salahi S, et al. 
Memantine for Prophylactic Treatment of Migraine Without Aura: A Randomized Double- Blind 
Placebo-Controlled Study. Headache. 2016;56(1):95-103. 

350. Millán-Guerrero RO, Isais-Millán R, Benjamín TH, Tene CE. Nalpha-methyl histamine safety and 
efficacy in migraine prophylaxis: phase III study. Can J Neurol Sci. 2006;33(2):195-9. 

351. Millan-Guerrero RO, Isais-Millan R, Barreto-Vizcaino S, Gutierrez I, Rivera-Castano L, Trujillo- 
Hernandez B, et al. Subcutaneous histamine versus topiramate in migraine prophylaxis: a 
double-blind study. Eur Neurol. 2008;59(5):237-42. 

352. Millan-Guerrero RO, Isais-Millan R, Barreto-Vizcaino S, Rivera-Castano L, Garcia-Solorzano A, 
Lopez-Blanca C, et al. Subcutaneous histamine versus sodium valproate in migraine 
prophylaxis: a randomized, controlled, double-blind study. Eur J Neurol. 2007;14(10):1079- 84. 

353. Bussone G, Cerbo R, Martucci N, Micieli G, Zanferrari C, Grazzi L, et al. Alpha- 
dihydroergocryptine in the prophylaxis of migraine: a multicenter double-blind study versus 
flunarizine. Headache. 1999;39:426-31. 

354. Schoenen J, Jacquy J, Lenaerts M. High-dose power riboflavin as a novel prophylactic 
antimigraine therapy: results from a double-blind, randomized, placebo-controlled trial. 
Cephalalgia. 1997;17:244. 

355. Schoenen J, Jacquy J, Lenaerts M. Effectiveness of high-dose riboflavin in migraine prophylaxis 
- A randomized controlled trial. Neurology. 1998;50:466-70. 

356. Sandor PS, Di Clemente L, Coppola G, Saenger U, Fumal A, Magis D, et al. Efficacy of coenzyme 
Q10 in migraine prophylaxis: a randomized controlled trial. Neurology. 2005;64(4):713-5. 

357. Slater SK, Nelson TD, Kabbouche MA, Lecates SL, Horn P, Segers A, et al. A randomized, double-
blinded, placebo-controlled, crossover, add-on study of CoEnzyme Q10 in the prevention of 
pediatric and adolescent migraine. Cephalalgia. 2011;31(8):897-905. 

358. Gaul C, Diener HC, Danesch U, Migravent Study G. Improvement of migraine symptoms with a 
proprietary supplement containing riboflavin, magnesium and Q10: a randomized, placebo- 
controlled, double-blind, multicenter trial. J Headache Pain. 2015;16:516. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 163 

 

 

 
 

359. Mathew NT, Rapoport A, Saper J, Magnus L, Klapper J, Ramadan N, et al. Efficacy of gabapentin 
in migraine prophylaxis. Headache. 2001;41:119-28. 

360. Di Trapani G, Mei D, Marra C, Mazza S, Capuano A. Gabapentin in the prophylaxis of migraine: 
a double-blind, randomized, placebo-controlled study. Cephalalgia. 2000;20:345. 

361. Silberstein S, Goode-Sellers S, Twomey C, Saiers J, Ascher J. Randomized, double-blind, 
placebo-controlled, phase II trial of gabapentin enacarbil for migraine prophylaxis. Cephalalgia. 
2013;33(2):101-11. 

362. Evers S, Frese A, Summ O, Husstedt IW, Marziniak M. Levetiracetam in the prophylactic 
treatment of episodic migraine: A prospective open label study. Cephalalgia. 
2022:3331024221103815. 

363. Ripa P, Ornello R, Pistoia F, Carolei A, Sacco S. The renin–angiotensin system: a possible 
contributor to migraine pathogenesis and prophylaxis. Expert Review of Neurotherapeutics. 
2014;14(9):1043-55. 

364. Schrader H, Stovner LJ, Helde G, Sand T, Bovim G. Prophylactic treatment of migraine with 
angiotensin converting enzyme inhibitor (lisinopril): randomized, placebo controlled, crossover 
study. BMJ. 2001;322:19-22. 

365. Sonbolestan SA, Heshmat K, Javanmard SH, Saadatnia M. Efficacy of Enalapril in Migraine 
Prophylaxis: A Randomized, Double-blind, Placebo-controlled Trial. Int J Prev Med. 
2013;4(1):72-7. 

366. Paterna S, di Pasquale P, Martino S, Arrostuto A, Ingurgio NC, Parrinello G, et al. [Captopril 
versus placebo in the prevention of hemicrania without aura. A randomized double-blind 
study]. Clin Ter. 1992;141(12):475-81. 

367. Tronvik E, Stovner LJ, Helde G, Sand T, Bovim G. Prophylactic treatment of migraine with an 
angiotensin II receptor blocker: a randomized controlled trial. JAMA. 2003;289(1):65-9. 

368. Stovner LJ, Linde M, Gravdahl GB, Tronvik E, Aamodt AH, Sand T, et al. A comparative study of 
candesartan versus propranolol for migraine prophylaxis: A randomised, triple-blind, placebo-
controlled, double cross-over study. Cephalalgia. 2014;34(7):523-32. 

369. Diener HC, Gendolla A, Feuersenger A, Evers S, Straube A, Schumacher H, et al. Telmisartan in 
migraine prophylaxis: a randomized, placebo-controlled trial. Cephalalgia. 2009. 

370. Diener H-C, Gaul C, Kropp P, et al. Therapie der Migräneattacke und Prophylaxe der Migräne, 
S1-Leitlinie [https://www.dgn.org/leitlinien]. Deutsche Gesellschaft für Neurologie; 2018 [ 

371. Tassorelli C, Diener HC, Dodick DW, Silberstein SD, Lipton RB, Ashina M, et al. Guidelines of the 
International Headache Society for controlled trials of preventive treatment of chronic 
migraine in adults. Cephalalgia. 2018:333102418758283. 

372. Berger A, Bloudek LM, Varon SF, Oster G. Adherence with migraine prophylaxis in clinical 
practice. Pain Pract. 2012;12(7):541-9. 

373. Varnado OJ, Manjelievskaia J, Ye W, Perry A, Schuh K, Wenzel R. Treatment Patterns for 
Calcitonin Gene-Related Peptide Monoclonal Antibodies Including Galcanezumab versus 
Conventional Preventive Treatments for Migraine: A Retrospective US Claims Study. Patient 
Prefer Adherence. 2022;16:821-39. 

374. Goadsby PJ, Edvinsson L. Sumatriptan reverses the changes in calcitonin gene-related peptide 
seen in the headache phase of migraine. Cephalalgia. 1991;11 Suppl 11:3-4. 

375. Goadsby PJ, Edvinsson L. The trigeminovascular system and migraine: studies characterizing 
cerebrovascular and neuropeptide changes seen in humans and cats. Ann Neurol. 
1993;33(1):48-56. 

376. Olesen J, Diener HC, Husstedt IW, Goadsby PJ, Hall D, Meier U, et al. Calcitonin gene-related 
peptide receptor antagonist BIBN 4096 BS for the acute treatment of migraine. N Engl J Med. 
2004;350(11):1104-10. 

377. Shi L, Lehto SG, Zhu DX, Sun H, Zhang J, Smith BP, et al. Pharmacologic Characterization of AMG 
334, a Potent and Selective Human Monoclonal Antibody against the Calcitonin Gene- Related 
Peptide Receptor. J Pharmacol Exp Ther. 2016;356(1):223-31. 

http://www.dgn.org/leitlinien


Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 164 

 

 

 
 

378. Johnson KW, Morin SM, Wroblewski VJ, Johnson MP. Peripheral and central nervous system 
distribution of the CGRP neutralizing antibody [(125)I] galcanezumab in male rats. Cephalalgia. 
2019;39(10):1241-8. 

379. Yuan H, Spare NM, Silberstein SD. Targeting CGRP for the Prevention of Migraine and Cluster 
Headache: A Narrative Review. Headache. 2019;59 Suppl 2:20-32. 

380. Basedau H, Sturm LM, Mehnert J, Peng KP, Schellong M, May A. Migraine monoclonal 
antibodies against CGRP change brain activity depending on ligand or receptor target - an fMRI 
study. Elife. 2022;11. 

381. Diener H, Holle-Lee D, Gaul C. Therapietabellen Kopfschmerz. Kulmbach: mgo Fachverlage; 
2022. 

382. Goadsby PJ, Reuter U, Hallstrom Y, Broessner G, Bonner JH, Zhang F, et al. A Controlled Trial of 
Erenumab for Episodic Migraine. N Engl J Med. 2017;377(22):2123-32. 

383. Dodick DW, Ashina M, Brandes JL, Kudrow D, Lanteri-Minet M, Osipova V, et al. ARISE: A Phase 
3 randomized trial of erenumab for episodic migraine. Cephalalgia. 2018;38(6):1026- 37. 

384. Reuter U, Goadsby J, Lanteri-Minet M, Ferrari M, Wen S, Hours-Zesiger P, et al. Efficacy and 
safety of erenumab in episodic migraine patients with 2-4 prior preventive treatment failures: 
results from the pahse 3b LIBERTY study. Migraine Trust International Symposium. 
2018;September, 2018. 

385. Tepper S, Ashina M, Reuter U, Brandes JL, Dolezil D, Silberstein S, et al. Safety and efficacy of 
erenumab for preventive treatment of chronic migraine: a randomised, double-blind, placebo-
controlled phase 2 trial. Lancet Neurol. 2017;16(6):425-34. 

386. Schwedt T, Reuter U, Tepper S, Ashina M, Kudrow D, Broessner G, et al. Early onset of efficacy 
with erenumab in patients with episodic and chronic migraine. J Headache Pain. 2018;19(1):92. 

387. Sun H, Dodick DW, Silberstein S, Goadsby PJ, Reuter U, Ashina M, et al. Safety and efficacy of 
AMG 334 for prevention of episodic migraine: a randomised, double-blind, placebo- controlled, 
phase 2 trial. Lancet Neurol. 2016;15(4):382-90. 

388. Ashina M, Goadsby PJ, Reuter U, Silberstein S, Dodick DW, Xue F, et al. Long-term efficacy and 
safety of erenumab in migraine prevention: Results from a 5-year, open-label treatment phase 
of a randomized clinical trial. Eur J Neurol. 2021;28(5):1716-25. 

389. Yang Y, Chen M, Wu D, Sun Y, Jiang F, Chen Z, et al. Optimal Dose of Erenumab for Preventive 
Treatment of Episodic Migraine: A Systematic Review and Meta-Analysis. Curr 
Neuropharmacol. 2022;20(2):460-70. 

390. Tepper SJ, Sheikh HU, Dougherty CO, Nahas SJ, Winner PK, Karanam AK, et al. Erenumab 
dosage for migraine prevention: An evidence-based narrative review with recommendations. 
Headache. 2022;62(4):420-35. 

391. Dodick DW, Silberstein SD, Bigal ME, Yeung PP, Goadsby PJ, Blankenbiller T, et al. Effect of 
Fremanezumab Compared With Placebo for Prevention of Episodic Migraine: A Randomized 
Clinical Trial. JAMA. 2018;319(19):1999-2008. 

392. Silberstein SD, Dodick DW, Bigal ME, Yeung PP, Goadsby PJ, Blankenbiller T, et al. 
Fremanezumab for the Preventive Treatment of Chronic Migraine. N Engl J Med. 
2017;377(22):2113-22. 

393. Blumenfeld AM, Stevanovic DM, Ortega M, Cohen JM, Seminerio MJ, Yang R, et al. No 
"Wearing-Off Effect" Seen in Quarterly or Monthly Dosing of Fremanezumab: Subanalysis of a 
Randomized Long-Term Study. Headache. 2020;60(10):2431-43. 

394. Stauffer VL, Dodick DW, Zhang Q, Carter JN, Ailani J, Conley RR. Evaluation of Galcanezumab 
for the Prevention of Episodic Migraine: The EVOLVE-1 Randomized Clinical Trial. JAMA Neurol. 
2018;75(9):1080-8. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 165 

 

 

 
 

395. Skljarevski V, Matharu M, Millen BA, Ossipov MH, Kim BK, Yang JY. Efficacy and safety of 
galcanezumab for the prevention of episodic migraine: Results of the EVOLVE-2 Phase 3 
randomized controlled clinical trial. Cephalalgia. 2018;38(8):1442-54. 

396. Rosen N, Pearlman E, Ruff D, Day K, Jim Nagy A. 100% Response Rate to Galcanezumab in 
Patients With Episodic Migraine: A Post Hoc Analysis of the Results From Phase 3, Randomized, 
Double-Blind, Placebo-Controlled EVOLVE-1 and EVOLVE-2 Studies. Headache. 
2018;58(9):1347-57. 

397. Ashina M, Saper J, Cady R, Schaeffler BA, Biondi DM, Hirman J, et al. Eptinezumab in episodic 
migraine: A randomized, double-blind, placebo-controlled study (PROMISE-1). Cephalalgia. 
2020;40(3):241-54. 

398. Winner PK, McAllister P, Chakhava G, Ailani J, Ettrup A, Krog Josiassen M, et al. Effects of 
Intravenous Eptinezumab vs Placebo on Headache Pain and Most Bothersome Symptom When 
Initiated During a Migraine Attack: A Randomized Clinical Trial. Jama. 2021;325(23):2348-56. 

399. Aurora SK, Dodick DW, Turkel CC, DeGryse RE, Silberstein SD, Lipton RB, et al. 
OnabotulinumtoxinA for treatment of chronic migraine: results from the double-blind, 
randomized, placebo-controlled phase of the PREEMPT 1 trial. Cephalalgia. 2010;30(7):793- 
803. 

400. Diener HC, Dodick DW, Aurora SK, Turkel CC, DeGryse RE, Lipton RB, et al. OnabotulinumtoxinA 
for treatment of chronic migraine: results from the double-blind, randomized, placebo-
controlled phase of the PREEMPT 2 trial. Cephalalgia. 2010;30(7):804- 14. 

401. Dodick DW, Turkel CC, DeGryse RE, Aurora SK, Silberstein SD, Lipton RB, et al. 
OnabotulinumtoxinA for treatment of chronic migraine: pooled results from the double- blind, 
randomized, placebo-controlled phases of the PREEMPT clinical program. Headache. 
2010;50(6):921-36. 

402. Silberstein SD, Blumenfeld AM, Cady RK, Turner IM, Lipton RB, Diener HC, et al. 
OnabotulinumtoxinA for treatment of chronic migraine: PREEMPT 24-week pooled subgroup 
analysis of patients who had acute headache medication overuse at baseline. J Neurol Sci. 
2013;331(1-2):48-56. 

403. Diener HC, Bussone G, Van Oene JC, Lahaye M, Schwalen S, Goadsby PJ, et al. Topiramate 
reduces headache days in chronic migraine: a randomized, double-blind, placebo-controlled 
study. Cephalalgia. 2007;27(7):814-23. 

404. Diener HC, Dodick DW, Goadsby PJ, Bigal ME, Bussone G, Silberstein SD, et al. Utility of 
topiramate for the treatment of patients with chronic migraine in the presence or absence of 
acute medication overuse. Cephalalgia. 2009;29(10):1021-7. 

405. Silberstein S, Lipton R, Dodick D, Freitag F, Mathew N, Brandes J, et al. Topiramate treatment 
of chronic migraine: a randomized, placebo-controlled trial of quality of life and other efficacy 
measures. Headache. 2009;49(8):1153-62. 

406. Detke HC, Goadsby PJ, Wang S, Friedman DI, Selzler KJ, Aurora SK. Galcanezumab in chronic 
migraine: The randomized, double-blind, placebo-controlled REGAIN study. Neurology. 
2018;91(24):e2211-e21. 

407. Dodick DW, Lipton RB, Silberstein S, Goadsby PJ, Biondi D, Hirman J, et al. Eptinezumab for 
prevention of chronic migraine: A randomized phase 2b clinical trial. Cephalalgia. 
2019;39(9):1075-85. 

408. Sacco S, Bendtsen L, Ashina M, Reuter U, Terwindt G, Mitsikostas DD, et al. European headache 
federation guideline on the use of monoclonal antibodies acting on the calcitonin gene related 
peptide or its receptor for migraine prevention. J Headache Pain. 2019;20(1):6. 

409. American Headache S. The American Headache Society Position Statement On Integrating New 
Migraine Treatments Into Clinical Practice. Headache. 2019;59(1):1-18. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 166 

 

 

 
 

410. Scheffler A, Messel O, Wurthmann S, Nsaka M, Kleinschnitz C, Glas M, et al. Erenumab in highly 
therapy-refractory migraine patients: First German real-world evidence. J Headache Pain. 
2020;21(1):84. 

411. Barbanti P, Egeo G, Aurilia C, d'Onofrio F, Albanese M, Cetta I, et al. Fremanezumab in the 
prevention of high-frequency episodic and chronic migraine: a 12-week, multicenter, real- life, 
cohort study (the FRIEND study). J Headache Pain. 2022;23(1):46. 

412. Reuter U, Goadsby PJ, Lanteri-Minet M, Wen S, Hours-Zesiger P, Ferrari MD, et al. Efficacy and 
tolerability of erenumab in patients with episodic migraine in whom two-to-four previous 
preventive treatments were unsuccessful: a randomised, double-blind, placebo- controlled, 
phase 3b study. Lancet. 2018. 

413. Ashina M, Tepper S, Brandes JL, Reuter U, Boudreau G, Dolezil D, et al. Efficacy and safety of 
erenumab (AMG334) in chronic migraine patients with prior preventive treatment failure: A 
subgroup analysis of a randomized, double-blind, placebo-controlled study. Cephalalgia. 
2018;38(10):1611-21. 

414. Ruff DD, Ford JH, Tockhorn-Heidenreich A, Sexson M, Govindan S, Pearlman EM, et al. Efficacy 
of galcanezumab in patients with chronic migraine and a history of preventive treatment 
failure. Cephalalgia. 2019;39(8):931-44. 

415. Pazdera L, Cohen JM, Ning X, Campos VR, Yang R, Pozo-Rosich P. Fremanezumab for the 
Preventive Treatment of Migraine: Subgroup Analysis by Number of Prior Preventive 
Treatments with Inadequate Response. Cephalalgia. 2021;41(10):1075-88. 

416. Mulleners WM, Kim BK, Láinez MJA, Lanteri-Minet M, Pozo-Rosich P, Wang S, et al. Safety and 
efficacy of galcanezumab in patients for whom previous migraine preventive medication from 
two to four categories had failed (CONQUER): a multicentre, randomised, double-blind, 
placebo-controlled, phase 3b trial. Lancet Neurol. 2020;19(10):814-25. 

417. Ashina M, Lanteri-Minet M, Pozo-Rosich P, Ettrup A, Christoffersen CL, Josiassen MK, et al. 
Safety and efficacy of eptinezumab for migraine prevention in patients with two-to-four 
previous preventive treatment failures (DELIVER): a multi-arm, randomised, double-blind, 
placebo-controlled, phase 3b trial. Lancet Neurol. 2022;21(7):597-607. 

418. Bigal ME, Dodick DW, Krymchantowski AV, VanderPluym JH, Tepper SJ, Aycardi E, et al. TEV- 
48125 for the preventive treatment of chronic migraine: Efficacy at early time points. 
Neurology. 2016;87(1):41-8. 

419. Croop R, Goadsby PJ, Stock DA, Conway CM, Forshaw M, Stock EG, et al. Efficacy, safety, and 
tolerability of rimegepant orally disintegrating tablet for the acute treatment of migraine: a 
randomised, phase 3, double-blind, placebo-controlled trial. Lancet. 2019. 

420. Kuruppu DK, North JM, Kovacik AJ, Dong Y, Pearlman EM, Hutchinson SL. Onset, Maintenance, 
and Cessation of Effect of Galcanezumab for Prevention of Migraine: A Narrative Review of 
Three Randomized Placebo-Controlled Trials. Adv Ther. 2021;38(3):1614- 26. 

421. Lipton RB, Goadsby PJ, Smith J, Schaeffler BA, Biondi DM, Hirman J, et al. Efficacy and safety of 
eptinezumab in patients with chronic migraine: PROMISE-2. Neurology. 2020;94(13):e1365-
e77. 

422. Goadsby PJ, Dodick DW, Martinez JM, Ferguson MB, Oakes TM, Zhang Q, et al. Onset of efficacy 
and duration of response of galcanezumab for the prevention of episodic migraine: a post-hoc 
analysis. J Neurol Neurosurg Psychiatry. 2019;90(8):939-44. 

423. Ornello R, Baraldi C, Guerzoni S, Lambru G, Andreou AP, Raffaelli B, et al. Comparing the 
relative and absolute effect of erenumab: is a 50% response enough? Results from the 
ESTEEMen study. J Headache Pain. 2022;23(1):38. 

424. Cohen JM, Dodick DW, Yang R, Newman LC, Li T, Aycardi E, et al. Fremanezumab as Add-On 
Treatment for Patients Treated With Other Migraine Preventive Medicines. Headache. 
2017;57(9):1375-84. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 167 

 

 

 
 

425. Scuteri D, Tonin P, Nicotera P, Vulnera M, Altieri GC, Tarsitano A, et al. Pooled Analysis of Real-
World Evidence Supports Anti-CGRP mAbs and OnabotulinumtoxinA Combined Trial in Chronic 
Migraine. Toxins (Basel). 2022;14(8). 

426. Reuter U, Goadsby PJ, Lanteri-Minet M, Wen S, Hours-Zesiger P, Ferrari MD, et al. Efficacy and 
tolerability of erenumab in patients with episodic migraine in whom two-to-four previous 
preventive treatments were unsuccessful: a randomised, double-blind, placebo- controlled, 
phase 3b study. Lancet. 2018;392(10161):2280-7. 

427. Bigal ME, Dodick DW, Rapoport AM, Silberstein SD, Ma Y, Yang R, et al. Safety, tolerability, and 
efficacy of TEV-48125 for preventive treatment of high-frequency episodic migraine: a 
multicentre, randomised, double-blind, placebo-controlled, phase 2b study. Lancet Neurol. 
2015;14(11):1081-90. 

428. Marmura MJ, Diener H-C, Cowan RP, Tepper SJ, Diamond ML, Starling AJ, et al. Preventive 
migraine treatment with eptinezumab reduced acute headache medication and headache 
frequency to below diagnostic thresholds in patients with chronic migraine and medication- 
overuse headache. Headache: The Journal of Head and Face Pain. 2021;61(22 September 2021 
https://doi.org/10.1111/head.14206):1421-31. 

429. Stauffer VL, Wang S, Voulgaropoulos M, Skljarevski V, Kovacik A, Aurora SK. Effect of 
Galcanezumab Following Treatment Cessation in Patients With Migraine: Results From 2 
Randomized Phase 3 Trials. Headache. 2019;59(6):834-47. 

430. Raffaelli B, Mussetto V, Israel H, Neeb L, Reuter U. Erenumab and galcanezumab in chronic 
migraine prevention: effects after treatment termination. J Headache Pain. 2019;20(1):66. 

431. Raffaelli B, Terhart M, Overeem LH, Mecklenburg J, Neeb L, Steinicke M, et al. Migraine 
evolution after the cessation of CGRP(-receptor) antibody prophylaxis: a prospective, 
longitudinal cohort study. Cephalalgia. 2022;42(4-5):326-34. 

432. Terhart M, Mecklenburg J, Neeb L, Overeem LH, Siebert A, Steinicke M, et al. Deterioration of 
headache impact and health-related quality of life in migraine patients after cessation of 
preventive treatment with CGRP(-receptor) antibodies. J Headache Pain. 2021;22(1):158. 

433. Goßrau G, Förderreuther S, Ruscheweyh R, Ruschil V, Sprenger T, Lewis D, et al. 
Konsensusstatement der Migräne- und Kopfschmerzgesellschaften (DMKG, ÖKSG & SKG) zur 
Therapiedauer der medikamentösen Migräneprophylaxe. Nervenarzt. 2022. 

434. Goßrau G, Förderreuther S, Ruscheweyh R, Ruschil V, Sprenger T, Lewis D, et al. 
Konsensusstatement der Migräne- und Kopfschmerzgesellschaften (DMKG, ÖKSG & SKG) zur 
Therapiedauer der medikamentösen Migräneprophylaxe. Schmerz. 2022. 

435. Raffaelli B, Terhart M, Mecklenburg J, Neeb L, Overeem LH, Siebert A, et al. Resumption of 
migraine preventive treatment with CGRP(-receptor) antibodies after a 3-month drug holiday: 
a real-world experience. J Headache Pain. 2022;23(1):40. 

436. Overeem LH, Peikert A, Hofacker MD, Kamm K, Ruscheweyh R, Gendolla A, et al. Effect of 
antibody switch in non-responders to a CGRP receptor antibody treatment in migraine: A 
multi-center retrospective cohort study. Cephalalgia. 2022;42(4-5):291-301. 

437. Ray JC, Allen P, Bacsi A, Bosco JJ, Chen L, Eller M, et al. Inflammatory complications of CGRP 
monoclonal antibodies: a case series. J Headache Pain. 2021;22(1):121. 

438. Ray JC, Kapoor M, Stark RJ, Wang SJ, Bendtsen L, Matharu M, et al. Calcitonin gene related 
peptide in migraine: current therapeutics, future implications and potential off-target effects. 
J Neurol Neurosurg Psychiatry. 2021;92(12):1325-34. 

439. Ashina M, Dodick D, Goadsby PJ, Reuter U, Silberstein S, Zhang F, et al. Erenumab (AMG 334) 
in episodic migraine: Interim analysis of an ongoing open-label study. Neurology. 
2017;89(12):1237-43. 

440. Silberstein SD, McAllister P, Ning X, Faulhaber N, Lang N, Yeung P, et al. Safety and Tolerability 
of Fremanezumab for the Prevention of Migraine: A Pooled Analysis of Phases 2b and 3 Clinical 
Trials. Headache. 2019;59(6):880-90. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 168 

 

 

 
 

441. de Vries Lentsch S, Heleen van der Arend BW, Maassen van den Brink A, Terwindt GM. Blood 
Pressure in Migraine Patients Treated With Monoclonal Anti-CGRP (receptor) Antibodies: A 
Prospective Follow-up Study. Neurology. 2022. 

442. Depre C, Antalik L, Starling A, Koren M, Eisele O, Lenz RA, et al. A Randomized, Double-Blind, 
Placebo-Controlled Study to Evaluate the Effect of Erenumab on Exercise Time During a 
Treadmill Test in Patients With Stable Angina. Headache. 2018;58(5):715-23. 

443. Ruscheweyh R, Förderreuther S, Gaul C, Gendolla A, Holle-Lee D, Jürgens T, et al. Therapie der 
chronischen Migräne mit BotulinumneurotoxinA. Nervenarzt. 2018;89(12):1355-64. 

444. Burstein R, Blumenfeld AM, Silberstein SD, Manack Adams A, Brin MF. Mechanism of Action of 
OnabotulinumtoxinA in Chronic Migraine: A Narrative Review. Headache. 2020;60(7):1259-72. 

445. Whitcup SM, Turkel CC, DeGryse RE, Brin MF. Development of onabotulinumtoxinA for chronic 
migraine. Ann N Y Acad Sci. 2014;1329:67-80. 

446. Zhang X, Strassman AM, Novack V, Brin MF, Burstein R. Extracranial injections of botulinum 
neurotoxin type A inhibit intracranial meningeal nociceptors' responses to stimulation of 
TRPV1 and TRPA1 channels: Are we getting closer to solving this puzzle? Cephalalgia. 
2016;36(9):875-86. 

447. Cai BB, Francis J, Brin MF, Broide RS. Botulinum neurotoxin type A-cleaved SNAP25 is confined 
to primary motor neurons and localized on the plasma membrane following intramuscular 
toxin injection. Neuroscience. 2017;352:155-69. 

448. Aoki KR. Pharmacology and immunology of botulinum neurotoxins. Int Ophthalmol Clin. 
2005;45(3):25-37. 

449. Aurora SK, Dodick DW, Turkel CC, DeGryse RE, Silberstein SD, Lipton RB, et al. 
OnabotulinumtoxinA for treatment of chronic migraine: results from the double-blind, 
randomized, placebo-controlled phase of the PREEMPT 1 trial. Cephalalgia. 2010;30(7):793- 
803. 

450. Diener HC, Dodick DW, Aurora SK, Turkel CC, DeGryse RE, Lipton RB, et al. OnabotulinumtoxinA 
for treatment of chronic migraine: results from the double-blind, randomized, placebo-
controlled phase of the PREEMPT 2 trial. Cephalalgia. 2010;30(7):804- 14. 

451. Blumenfeld AM, Stark RJ, Freeman MC, Orejudos A, Manack Adams A. Long-term study of the 
efficacy and safety of OnabotulinumtoxinA for the prevention of chronic migraine: COMPEL 
study. J Headache Pain. 2018;19(1):13. 

452. Ahmed F, Gaul C, Garcia-Monco JC, Sommer K, Martelletti P, Investigators RP. An open-label 
prospective study of the real-life use of onabotulinumtoxinA for the treatment of chronic 
migraine: the REPOSE study. J Headache Pain. 2019;20(1):26. 

453. Negro A, Curto M, Lionetto L, Martelletti P. A two years open-label prospective study of 
OnabotulinumtoxinA 195 U in medication overuse headache: a real-world experience. J 
Headache Pain. 2015;17:1. 

454. Boudreau G, Finkelstein I, Graboski C, Ong M, Christie S, Sommer K, et al. OnabotulinumtoxinA 
Improves Quality of Life in Chronic Migraine: The PREDICT Study. Can J Neurol Sci. 
2022;49(4):540-52. 

455. Becker WJ, Boudreau G, Finkelstein I, Graboski C, Ong M, Christie S, et al. OnabotulinumtoxinA 
Reduces Health Resource Utilization in Chronic Migraine: PREDICT Study. Can J Neurol Sci. 
2022:1-10. 

456. Vikelis M, Argyriou AA, Dermitzakis EV, Spingos KC, Makris N, Kararizou E. Sustained 
onabotulinumtoxinA therapeutic benefits in patients with chronic migraine over 3 years of 
treatment. J Headache Pain. 2018;19(1):87. 

457. Guerzoni S, Pellesi L, Baraldi C, Cainazzo MM, Negro A, Martelletti P, et al. Long-term 
Treatment Benefits and Prolonged Efficacy of OnabotulinumtoxinA in Patients Affected by 
 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 169 

 

 

 
 

Chronic Migraine and Medication Overuse Headache over 3 Years of Therapy. Frontiers in 
Neurology. 2017;8. 

458. Santoro A, Copetti M, Miscio AM, Leone MA, Fontana A. Chronic migraine long-term regular 
treatment with onabotulinumtoxinA: a retrospective real-life observational study up to 4 years 
of therapy. Neurol Sci. 2020;41(7):1809-20. 

459. Lanteri-Minet M, Ducros A, Francois C, Olewinska E, Nikodem M, Dupont-Benjamin L. 
Effectiveness of onabotulinumtoxinA (BOTOX®) for the preventive treatment of chronic 
migraine: A meta-analysis on 10 years of real-world data. Cephalalgia. 
2022:3331024221123058. 

460. Quintas S, García-Azorín D, Heredia P, Talavera B, Gago-Veiga AB, Guerrero Á L. Wearing Off 
Response to OnabotulinumtoxinA in Chronic Migraine: Analysis in a Series of 193 Patients. Pain 
Med. 2019;20(9):1815-21. 

461. Masters-Israilov A, Robbins MS. OnabotulinumtoxinA Wear-off Phenomenon in the Treatment 
of Chronic Migraine. Headache. 2019;59(10):1753-61. 

462. Guerzoni S, Pellesi L, Baraldi C, Pini LA. Increased efficacy of regularly repeated cycles with 
OnabotulinumtoxinA in MOH patients beyond the first year of treatment. J Headache Pain. 
2015;17(1):48. 

463. Cernuda-Morollón E, Ramón C, Larrosa D, Alvarez R, Riesco N, Pascual J. Long-term experience 
with onabotulinumtoxinA in the treatment of chronic migraine: What happens after one year? 
Cephalalgia. 2015;35(10):864-8. 

464. Ching J, Tinsley A, Rothrock J. Prognosis Following Discontinuation of OnabotulinumA Therapy 
in "Super-responding" Chronic Migraine Patients. Headache. 2019;59(8):1279-85. 

465. National Institute for Health and Care Excellence. Botulinum toxin typeA for the preventionof 
headaches in adults with chronic migraine2012. 

466. Herd CP, Tomlinson CL, Rick C, Scotton WJ, Edwards J, Ives NJ, et al. Cochrane systematic 
review and meta-analysis of botulinum toxin for the prevention of migraine. BMJ Open. 
2019;9(7):e027953. 

467. Rothrock JF, Adams AM, Lipton RB, Silberstein SD, Jo E, Zhao X, et al. FORWARD Study: 
Evaluating the Comparative Effectiveness of OnabotulinumtoxinA and Topiramate for 
Headache Prevention in Adults With Chronic Migraine. Headache. 2019;59(10):1700-13. 

468. Mathew NT, Jaffri SF. A double-blind comparison of onabotulinumtoxina (BOTOX) and 
topiramate (TOPAMAX) for the prophylactic treatment of chronic migraine: a pilot study. 
Headache. 2009;49(10):1466-78. 

469. Cady RK, Schreiber CP, Porter JA, Blumenfeld AM, Farmer KU. A multi-center double-blind pilot 
comparison of onabotulinumtoxinA and topiramate for the prophylactic treatment of chronic 
migraine. Headache. 2011;51(1):21-32. 

470. Blumenfeld AM, Schim JD, Chippendale TJ. Botulinum toxin type A and divalproex sodium for 
prophylactic treatment of episodic or chronic migraine. Headache. 2008;48(2):210-20. 

471. Magalhaes E, Menezes C, Cardeal M, Melo A. Botulinum toxin type A versus amitriptyline for 
the treatment of chronic daily migraine. Clin Neurol Neurosurg. 2010;112(6):463-6. 

472. Pellesi L, Do TP, Ashina H, Ashina M, Burstein R. Dual Therapy With Anti-CGRP Monoclonal 
Antibodies and Botulinum Toxin for Migraine Prevention: Is There a Rationale? Headache. 
2020;60(6):1056-65. 

473. Kollewe K, Escher CM, Wulff DU, Fathi D, Paracka L, Mohammadi B, et al. Long-term treatment 
of chronic migraine with OnabotulinumtoxinA: efficacy, quality of life and tolerability in a real-
life setting. J Neural Transm (Vienna). 2016;123(5):533-40. 

474. Aicua-Rapun I, Martínez-Velasco E, Rojo A, Hernando A, Ruiz M, Carreres A, et al. Real-life data 
in 115 chronic migraine patients treated with Onabotulinumtoxin A during more than one year. 
J Headache Pain. 2016;17(1):112. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 170 

 

 

 
 

475. Ornello R, Baraldi C, Ahmed F, Negro A, Miscio AM, Santoro A, et al. Excellent Response to 
OnabotulinumtoxinA: Different Definitions, Different Predictors. International Journal of 
Environmental Research and Public Health. 2022;19(17):10975. 

476. Andreou AP, Trimboli M, Al-Kaisy A, Murphy M, Palmisani S, Fenech C, et al. Prospective real- 
world analysis of OnabotulinumtoxinA in chronic migraine post-National Institute for Health 
and Care Excellence UK technology appraisal. Eur J Neurol. 2018;25(8):1069-e83. 

477. Khanal S, Underwood M, Naghdi S, Brown A, Duncan C, Matharu M, et al. A systematic review 
of economic evaluations of pharmacological treatments for adults with chronic migraine. The 
Journal of Headache and Pain. 2022;23(1):122. 

478. Herd CP, Tomlinson CL, Rick C, Scotton WJ, Edwards J, Ives N, et al. Botulinum toxins for the 
prevention of migraine in adults. Cochrane Database Syst Rev. 2018;6:CD011616. 

479. Bruloy E, Sinna R, Grolleau JL, Bout-Roumazeilles A, Berard E, Chaput B. Botulinum Toxin versus 
Placebo: A Meta-Analysis of Prophylactic Treatment for Migraine. Plast Reconstr Surg. 
2019;143(1):239-50. 

480. Shuhendler AJ, Lee S, Siu M, Ondovcik S, Lam K, Alabdullatif A, et al. Efficacy of botulinum toxin 
type A for the prophylaxis of episodic migraine headaches: a meta-analysis of randomized, 
double-blind, placebo-controlled trials. Pharmacotherapy. 2009;29(7):784-91. 

481. Martinelli D, Arceri S, De Icco R, Allena M, Guaschino E, Ghiotto N, et al. BoNT-A efficacy in high 
frequency migraine: an open label, single arm, exploratory study applying the PREEMPT 
paradigm. Cephalalgia. 2022;42(2):170-5. 

482. Overeem LH, Raffaelli B, Mecklenburg J, Kelderman T, Neeb L, Reuter U. Indirect Comparison 
of Topiramate and Monoclonal Antibodies Against CGRP or Its Receptor for the Prophylaxis of 
Episodic Migraine: A Systematic Review with Meta-Analysis. CNS Drugs. 2021;35(8):805- 20. 

483. Vandervorst F, Van Deun L, Van Dycke A, Paemeleire K, Reuter U, Schoenen J, et al. CGRP 
monoclonal antibodies in migraine: an efficacy and tolerability comparison with standard 
prophylactic drugs. The Journal of Headache and Pain. 2021;22(1):128. 

484. Wang X, Chen Y, Song J, You C. Efficacy and Safety of Monoclonal Antibody Against Calcitonin 
Gene-Related Peptide or Its Receptor for Migraine: A Systematic Review and Network Meta- 
analysis. Front Pharmacol. 2021;12:649143. 

485. Yang CP, Zeng BY, Chang CM, Shih PH, Yang CC, Tseng PT, et al. Comparative Effectiveness and 
Tolerability of the Pharmacology of Monoclonal Antibodies Targeting the Calcitonin Gene-
Related Peptide and Its Receptor for the Prevention of Chronic Migraine: a Network Meta-
analysis of Randomized Controlled Trials. Neurotherapeutics. 2021;18(4):2639-50. 

486. Alasad YW, Asha MZ. Monoclonal antibodies as a preventive therapy for migraine: A meta- 
analysis. Clin Neurol Neurosurg. 2020;195:105900. 

487. Soni P, Chawla E. Efficacy and safety of anti-calcitonin gene-related peptide monoclonal 
antibodies for treatment of chronic migraine: A systematic review and network meta- analysis. 
Clin Neurol Neurosurg. 2021;209:106893. 

488. Ren Z, Zhang H, Wang R, Yuan Q, Pan L, Chen C. The treatment efficacy of galcanezumab for 
migraine: A meta-analysis of randomized controlled trials. Clin Neurol Neurosurg. 
2019;186:105428. 

489. Croop R, Lipton RB, Kudrow D, Stock DA, Kamen L, Conway CM, et al. Oral rimegepant for 
preventive treatment of migraine: a phase 2/3, randomised, double-blind, placebo-controlled 
trial. Lancet. 2020. 

490. Johnston KM, L’Italien G, Popoff E, Powell L, Croop R, Thiry A, et al. Mapping Migraine- Specific 
Quality of Life to Health State Utilities in Patients Receiving Rimegepant. Advances in therapy. 
2021;38(10):5209-20. 

491. Mullin K, Kudrow D, Croop R, Lovegren M, Conway CM, Coric V, et al. Potential for treatment 
benefit of small molecule CGRP receptor antagonist plus monoclonal antibody in migraine 
therapy. Neurology. 2020;94(20):e2121-e5. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 171 

 

 

 
 

492. Berman G, Croop R, Kudrow D, Halverson P, Lovegren M, Thiry AC, et al. Safety of rimegepant, 
an oral CGRP receptor antagonist, plus CGRP monoclonal antibodies for migraine. Headache: 
The Journal of Head and Face Pain. 2020;60(8):1734-42. 

493. Hargreaves R, Olesen J. Calcitonin gene‐related peptide modulators–The history and 
renaissance of a new migraine drug class. Headache: The Journal of Head and Face Pain. 
2019;59(6):951-70. 

494. Goadsby PJ, Dodick DW, Ailani J, Trugman JM, Finnegan M, Lu K, et al. Safety, tolerability, and 
efficacy of orally administered atogepant for the prevention of episodic migraine in adults: a 
double-blind, randomised phase 2b/3 trial. The Lancet Neurology. 2020;19(9):727-37. 

495. Croop R, Lipton RB, Kudrow D, Stock DA, Kamen L, Conway CM, et al. Oral rimegepant for 
preventive treatment of migraine: a phase 2/3, randomised, double-blind, placebo-controlled 
trial. The Lancet. 2021;397(10268):51-60. 

496. Min KC, Kraft WK, Bondiskey P, Colón‐González F, Liu W, Xu J, et al. Atogepant is not associated 
with clinically meaningful alanine aminotransferase elevations in healthy adults. Clinical and 
Translational Science. 2021;14(2):599-605. 

497. Ailani J, Lipton RB, Goadsby PJ, Guo H, Miceli R, Severt L, et al. Atogepant for the preventive 
treatment of migraine. New England Journal of Medicine. 2021;385(8):695-706. 

498. Andrade RJ, Aithal GP, Björnsson ES, Kaplowitz N, Kullak-Ublick GA, Larrey D, et al. EASL clinical 
practice guidelines: drug-induced liver injury. Journal of hepatology. 2019;70(6):1222- 61. 

499. Food and Drug Administration (FDA). Drugs@FDA: FDA-approved drugs: atogepant [Available
 from: 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/215206Orig1s000lbl.pdf. 

500. Drugs@FDA: FDA-approved drugs: rimegepant [Available from: 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/212728s012lbl.pdf. 

501. Boinpally R, McNamee B, Yao L, Butler M, McGeeney D, Borbridge L, et al. A Single 
Supratherapeutic Dose of Atogepant Does Not Affect Cardiac Repolarization in Healthy Adults: 
Results From a Randomized, Single‐Dose, Phase 1 Crossover Trial. Clinical pharmacology in 
drug development. 2021;10(9):1099-107. 

502. Mulder IA, Li M, de Vries T, Qin T, Yanagisawa T, Sugimoto K, et al. Anti‐migraine Calcitonin 
Gene–Related Peptide Receptor Antagonists Worsen Cerebral Ischemic Outcome in Mice. 
Annals of neurology. 2020;88(4):771-84. 

503. Breslau N, Davis GC, Schultz LR, Peterson EL. Joint 1994 Wolff Award Presentation. Migraine 
and major depression: a longitudinal study. Headache. 1994;34(7):387-93. 

504. Breslau N, Lipton RB, Stewart WF, Schultz LR, Welch KM. Comorbidity of migraine and 
depression: investigating potential etiology and prognosis. Neurology. 2003;60(8):1308-12. 

505. Breslau N, Schultz LR, Stewart WF, Lipton RB, Lucia VC, Welch KM. Headache and major 
depression: is the association specific to migraine? Neurology. 2000;54(2):308-13. 

506. Merikangas KR, Stevens DE. Comorbidity of migraine and psychiatric disorders. Neurol Clin. 
1997;15(1):115-23. 

507. Lipton RB, Hamelsky SW, Kolodner KB, Steiner TJ, Stewart WF. Migraine, quality of life, and 
depression: a population-based case-control study. Neurology. 2000;55(5):629-35. 

508. Oedegaard KJ, Neckelmann D, Mykletun A, Dahl AA, Zwart JA, Hagen K, et al. Migraine with 
and without aura: association with depression and anxiety disorder in a population-based 
study. The HUNT Study. Cephalalgia. 2006;26(1):1-6. 

509. Chen MH, Pan TL, Lin WC, Huang KL, Hsu JW, Li CT, et al. Bidirectional association between 
migraine and depression among probands and unaffected siblings: A nationwide population- 
based study. J Affect Disord. 2021;279:687-91. 

510. Bigal ME, Lipton RB. Modifiable risk factors for migraine progression (or for chronic daily 
headaches)--clinical lessons. Headache. 2006;46 Suppl 3:S144-6. 

http://www.accessdata.fda.gov/drugsatfda_docs/label/2021/215206Orig1s000lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2021/212728s012lbl.pdf


Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 172 

 

 

 
 

511. Xu J, Kong F, Buse DC. Predictors of episodic migraine transformation to chronic migraine: A 
systematic review and meta-analysis of observational cohort studies. Cephalalgia. 
2020;40(5):503-16. 

512. Radat F, Creac'h C, Swendsen JD, Lafittau M, Irachabal S, Dousset V, et al. Psychiatric 
comorbidity in the evolution from migraine to medication overuse headache. Cephalalgia. 
2005;25(7):519-22. 

513. Luo W, Cao X, Zhao J, Yang J, Cen Y, He J, et al. Health-related quality of life and associated 
factors in Chinese menstrual migraine patients: a cross-sectional study. BMC Womens Health. 
2022;22(1):177. 

514. McWilliams LA, Goodwin RD, Cox BJ. Depression and anxiety associated with three pain 
conditions: results from a nationally representative sample. Pain. 2004;111(1-2):77-83. 

515. Jette N, Patten S, Williams J, Becker W, Wiebe S. Comorbidity of migraine and psychiatric 
disorders--a national population-based study. Headache. 2008;48(4):501-16. 

516. Neumeier MS, Pohl H, Sandor PS, Gut H, Merki-Feld GS, Andrée C. Dealing with Headache: Sex 
Differences in the Burden of Migraine- and Tension-Type Headache. Brain Sci. 2021;11(10). 

517. Welander NZ, Mwinyi J, Asif S, Schiöth HB, Skalkidou A, Fransson E. Migraine as a risk factor 
for mixed symptoms of peripartum depression and anxiety in late pregnancy: A prospective 
cohort study. J Affect Disord. 2021;295:733-9. 

518. Irimia P, Garrido-Cumbrera M, Santos-Lasaosa S, Aguirre-Vazquez M, Correa-Fernández J, 
Colomina I, et al. Impact of monthly headache days on anxiety, depression and disability in 
migraine patients: results from the Spanish Atlas. Sci Rep. 2021;11(1):8286. 

519. Sekula NM, Yocum AK, Anderau S, McInnis MG, Marshall DF. Lithium use associated with 
symptom severity in comorbid bipolar disorder I and migraine. Brain Behav. 
2022;12(6):e32585. 

520. Zarei MR, Shabani M, Chamani G, Abareghi F, Razavinasab M, Nazeri M. Migraine patients have 
a higher prevalence of PTSD symptoms in comparison to chronic tension-type headache and 
healthy subjects: a case-control study. Acta Odontol Scand. 2016;74(8):633-5. 

521. Munoz-Cerón J, Gallo L, Suarez J. Clinical Course of Migraine during Strict Quarantine due to 
SARS-CoV-2: Effect of Psychiatric Comorbidities in a Clinical Cohort. Eur Neurol. 
2021;84(5):348-53. 

522. Riemer TG, Villagomez Fuentes LE, Algharably EAE, Schäfer MS, Mangelsen E, Fürtig MA, et al. 
Do β-Blockers Cause Depression?: Systematic Review and Meta-Analysis of Psychiatric Adverse 
Events During β-Blocker Therapy. Hypertension. 2021;77(5):1539-48. 

523. Chowdhury D, Bansal L, Duggal A, Datta D, Mundra A, Krishnan A, et al. TOP-PRO study: A 
randomized double-blind controlled trial of topiramate versus propranolol for prevention of 
chronic migraine. Cephalalgia. 2022;42(4-5):396-408. 

524. Al-Hashel JY, Kh Ashkanani H, Almutairi O, Bokubar FA, Mubarak S, Alwazzan S, et al. 
Onabotulinumtoxin A Improves Psychological Aspects in Chronic Migraine Patients. Front 
Neurol. 2020;11:633355. 

525. Krasenbaum LJ, Pedarla VL, Thompson SF, Tangirala K, Cohen JM, Driessen MT. A real-world 
study of acute and preventive medication use, adherence, and persistence in patients 
prescribed fremanezumab in the United States. J Headache Pain. 2022;23(1):54. 

526. Lipton RB, Cohen JM, Bibeau K, Galic M, Seminerio MJ, Ramirez Campos V, et al. Reversion 
From Chronic Migraine to Episodic Migraine in Patients Treated With Fremanezumab: Post Hoc 
Analysis From HALO CM Study. Headache. 2020;60(10):2444-53. 

527. Smitherman TA, Tietjen GE, Schuh K, Skljarevski V, Lipsius S, D'Souza DN, et al. Efficacy of 
Galcanezumab for Migraine Prevention in Patients With a Medical History of Anxiety and/or 
Depression: A Post Hoc Analysis of the Phase 3, Randomized, Double-Blind, Placebo- Controlled 
REGAIN, and Pooled EVOLVE-1 and EVOLVE-2 Studies. Headache. 2020;60(10):2202-19. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 173 

 

 

 
 

528. Silvestro M, Tessitore A, Orologio I, De Micco R, Tartaglione L, Trojsi F, et al. Galcanezumab 
effect on "whole pain burden" and multidimensional outcomes in migraine patients with 
previous unsuccessful treatments: a real-world experience. J Headache Pain. 2022;23(1):69. 

529. Caponnetto V, Deodato M, Robotti M, Koutsokera M, Pozzilli V, Galati C, et al. Comorbidities 
of primary headache disorders: a literature review with meta-analysis. J Headache Pain. 
2021;22(1):71. 

530. Tiseo C, Vacca A, Felbush A, Filimonova T, Gai A, Glazyrina T, et al. Migraine and sleep disorders: 
a systematic review. J Headache Pain. 2020;21(1):126. 

531. Bigal ME, Lipton RB, Cohen J, Silberstein SD. Epilepsy and migraine. Epilepsy Behav. 2003;4 
Suppl 2:S13-24. 

532. Leniger T, von den Driesch S, Isbruch K, Diener HC, Hufnagel A. Clinical characteristics of 
patients with comorbidity of migraine and epilepsy. Headache. 2003;43(6):672-7. 

533. Scher AI, Bigal ME, Lipton RB. Comorbidity of migraine. Curr Opin Neurol. 2005;18(3):305-10. 
534. Papetti L, Nicita F, Parisi P, Spalice A, Villa MP, Kasteleijn-Nolst Trenite DG. "Headache and 

epilepsy"--how are they connected? Epilepsy Behav. 2013;26(3):386-93. 
535. Vollono C, Primiano G, Della Marca G, Losurdo A, Servidei S. Migraine in mitochondrial 

disorders: Prevalence and characteristics. Cephalalgia. 2018;38(6):1093-106. 
536. Rajapakse T, Buchhalter J. The borderland of migraine and epilepsy in children. Headache. 

2016;56(6):1071-80. 
537. Mainieri G, Cevoli S, Giannini G, Zummo L, Leta C, Broli M, et al. Headache in epilepsy: 

prevalence and clinical features. J Headache Pain. 2015;16:556. 
538. Buse DC, Reed ML, Fanning KM, Bostic R, Dodick DW, Schwedt TJ, et al. Comorbid and co- 

occurring conditions in migraine and associated risk of increasing headache pain intensity and 
headache frequency: results of the migraine in America symptoms and treatment (MAST) 
study. J Headache Pain. 2020;21(1):23. 

539. Hartl E, Gonzalez-Victores JA, Rémi J, Schankin CJ, Noachtar S. Visual Auras in Epilepsy and 
Migraine - An Analysis of Clinical Characteristics. Headache. 2017;57(6):908-16. 

540. Forderreuther S, Henkel A, Noachtar S, Straube A. Headache associated with epileptic seizures: 
epidemiology and clinical characteristics. Headache. 2002;42(7):649-55. 

541. Tringali G, Currò D, Navarra P. Perampanel inhibits calcitonin gene-related peptide release 
from rat brainstem in vitro. J Headache Pain. 2018;19(1):107. 

542. Fernandes M, Dono F, Dainese F, Renna R, Consoli S, Gaspari C, et al. Perampanel may 
represent an effective treatment for the prevention of migraine comorbid with epilepsy. 
Epilepsy Behav. 2021;125:108391. 

543. Kurth T. Migraine and ischaemic vascular events. Cephalalgia. 2007;27(8):965-75. 
544. Kurth T, Gaziano JM, Cook NR, Bubes V, Logroscino G, Diener HC, et al. Migraine and risk of 

cardiovascular disease in men. Arch Intern Med. 2007;167(8):795-801. 
545. Kurth T, Gaziano JM, Cook NR, Logroscino G, Diener HC, Buring JE. Migraine and risk of 

cardiovascular disease in women. JAMA. 2006;296(3):283-91. 
546. Kurth T, Schurks M, Logroscino G, Gaziano JM, Buring JE. Migraine, vascular risk, and 

cardiovascular events in women: prospective cohort study. BMJ. 2008;337:a636. 
547. Bigal ME, Kurth T, Hu H, Santanello N, Lipton RB. Migraine and cardiovascular disease: possible 

mechanisms of interaction. Neurology. 2009;72(21):1864-71. 
548. Sheikh HU, Pavlovic J, Loder E, Burch R. Risk of Stroke Associated With Use of Estrogen 

Containing Contraceptives in Women With Migraine: A Systematic Review. Headache. 
2018;58(1):5-21. 

549. Buettner C, Nir RR, Bertisch SM, Bernstein C, Schain A, Mittleman MA, et al. Simvastatin and 
vitamin D for migraine prevention: A randomized, controlled trial. Ann Neurol. 2015;78(6):970-
81. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 174 

 

 

 
 

550. Aradi S, Kaiser E, Cucchiara B. Ischemic Stroke Associated With Calcitonin Gene-Related 
Peptide Inhibitor Therapy for Migraine: A Case Report. J Stroke Cerebrovasc Dis. 
2019;28(10):104286. 

551. Mulder IA, Li M, de Vries T, Qin T, Yanagisawa T, Sugimoto K, et al. Anti-migraine Calcitonin 
Gene-Related Peptide Receptor Antagonists Worsen Cerebral Ischemic Outcome in Mice. Ann 
Neurol. 2020;88(4):771-84. 

552. D'Amato CC, De Marco N, Pizza V. Migraine with and without aura as same or two different 
disorders: clinical evidence and response to flunarizine. Headache Quarterly. 1996;7:43-7. 

553. Reuter U, Del Rio MS, Diener HC, Allais G, Davies B, Gendolla A, et al. Migraines with and 
without aura and their response to preventive therapy with topiramate. Cephalalgia. 2009. 

554. Pelzer N, Stam AH, Carpay JA, Vries BD, van den Maagdenberg AM, Ferrari MD, et al. Familial 
hemiplegic migraine treated by sodium valproate and lamotrigine. Cephalalgia. 
2014;34(9):708-11. 

555. Russell MB, Ducros A. Sporadic and familial hemiplegic migraine: pathophysiological 
mechanisms, clinical characteristics, diagnosis, and management. Lancet Neurol. 
2011;10(5):457-70. 

556. Chen TY, Garza I, Dodick DW, Robertson CE. The Effect of OnabotulinumtoxinA on Aura 
Frequency and Severity in Patients With Hemiplegic Migraine: Case Series of 11 Patients. 
Headache. 2018;58(7):973-85. 

557. De Icco R, Bitetto V, Martinelli D, Allena M, Guaschino E, Bottiroli S, et al. Noninvasive 
peripheral vagal nerve stimulation prevents migraine aura: A case report. Cephalalgia Reports. 
2019;2:2515816319855607. 

558. Gerstl L, Tadych N, Heinen F, Kainz C, Bonfert MV, Hannibal I, et al. Migraine and the 
development of additional psychiatric and pain disorders in the transition from adolescence to 
adulthood. Cephalalgia. 2021;41(13):1342-7. 

559. Sobe H, Richter M, Berner R, von der Hagen M, Hähner A, Röder I, et al. Functional 
improvement in children and adolescents with primary headache after an interdisciplinary 
multimodal therapy program: the DreKiP study. J Headache Pain. 2022;23(1):109. 

560. Powers SW, Kashikar-Zuck SM, Allen JR, LeCates SL, Slater SK, Zafar M, et al. Cognitive 
behavioral therapy plus amitriptyline for chronic migraine in children and adolescents: a 
randomized clinical trial. JAMA. 2013;310(24):2622-30. 

561. Blume HK, Brockman LN, Breuner CC. Biofeedback therapy for pediatric headache: factors 
associated with response. Headache. 2012;52(9):1377-86. 

562. Locher C, Kossowsky J, Koechlin H, Lam TL, Barthel J, Berde CB, et al. Efficacy, Safety, and 
Acceptability of Pharmacologic Treatments for Pediatric Migraine Prophylaxis: A Systematic 
Review and Network Meta-analysis. JAMA Pediatr. 2020;174(4):341-9. 

563. Winner P, Gendolla A, Stayer C, Wang S, Yuen E, Battisti WP, et al. Topiramate for migraine 
prevention in adolescents: a pooled analysis of efficacy and safety. Headache. 
2006;46(10):1503-10. 

564. Winner P, Pearlman EM, Linder SL, Jordan DM, Fisher AC, Hulihan J. Topiramate for migraine 
prevention in children: a randomized, double-blind, placebo-controlled trial. Headache. 
2005;45(10):1304-12. 

565. Powers SW, Coffey CS, Chamberlin LA, Ecklund DJ, Klingner EA, Yankey JW, et al. Trial of 
Amitriptyline, Topiramate, and Placebo for Pediatric Migraine. N Engl J Med. 2017;376(2):115-
24. 

566. Le K, Yu D, Wang J, Ali AI, Guo Y. Is topiramate effective for migraine prevention in patients 
less than 18 years of age? A meta-analysis of randomized controlled trials. J Headache Pain. 
2017;18(1):69. 

567. Victor S, Ryan SW. Drugs for preventing migraine headaches in children. Cochrane Database 
Syst Rev. 2003(4):CD002761. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 175 

 

 

 
 

568. Apostol G, Cady RK, Laforet GA, Robieson WZ, Olson E, Abi-Saab WM, et al. Divalproex 
extended-release in adolescent migraine prophylaxis: results of a randomized, double-blind, 
placebo-controlled study. Headache. 2008;48(7):1012-25. 

569. Amanat M, Togha M, Agah E, Ramezani M, Tavasoli AR, Azizi Malamiri R, et al. Cinnarizine and 
sodium valproate as the preventive agents of pediatric migraine: A randomized double- blind 
placebo-controlled trial. Cephalalgia. 2020;40(7):665-74. 

570. Montazerlotfelahi H, Amanat M, Tavasoli AR, Agah E, Zamani GR, Sander JW, et al. 
Levetiracetam for prophylactic treatment of pediatric migraine: A randomized double-blind 
placebo-controlled trial. Cephalalgia. 2019;39(12):1509-17. 

571. Winner PK, Kabbouche M, Yonker M, Wangsadipura V, Lum A, Brin MF. A Randomized Trial to 
Evaluate OnabotulinumtoxinA for Prevention of Headaches in Adolescents With Chronic 
Migraine. Headache. 2020;60(3):564-75. 

572. Schroeder AS, Kling T, Huss K, Borggraefe I, Koerte IK, Blaschek A, et al. Botulinum toxin type A 
and B for the reduction of hypersalivation in children with neurological disorders: a focus on 
effectiveness and therapy adherence. Neuropediatrics. 2012;43(1):27-36. 

573. Aicua-Rapun I, Martinez-Velasco E, Rojo A, Hernando A, Ruiz M, Carreres A, et al. Real-life data 
in 115 chronic migraine patients treated with Onabotulinumtoxin A during more than one year. 
J Headache Pain. 2016;17(1):112. 

574. Marcelo R, Freund B. The Efficacy of Botulinum Toxin in Pediatric Chronic Migraine: A 
Literature Review. J Child Neurol. 2020;35(12):844-51. 

575. Sances G, Granella F, Nappi R, Fignon A, Ghiotto N, Polatti F, et al. Course of migraine during 
pregnancy and postpartum: a prospective study. Cephalalgia. 2003;23:197-205. 

576. Kvisvik EV, Stovner LJ, Helde G, Bovim G, Linde M. Headache and migraine during pregnancy 
and puerperium: the MIGRA-study. J Headache Pain. 2011;12(4):443-51. 

577. Fox A, Diamond M, Spierings E. Migraine during pregnancy: options for therapy. CNS^Drugs. 
2005;19 (6):465-81. 

578. Tepper D. Pregnancy and lactation--migraine management. Headache. 2015;55(4):607-8. 
579. Mines D, Tennis P, Curkendall SM, Li DK, Peterson C, Andrews EB, et al. Topiramate use in 

pregnancy and the birth prevalence of oral clefts. Pharmacoepidemiol Drug Saf. 
2014;23(10):1017-25. 

580. Veroniki AA, Cogo E, Rios P, Straus SE, Finkelstein Y, Kealey R, et al. Comparative safety of anti-
epileptic drugs during pregnancy: a systematic review and network meta-analysis of congenital 
malformations and prenatal outcomes. BMC Med. 2017;15(1):95. 

581. Bjørk MH, Zoega H, Leinonen MK, Cohen JM, Dreier JW, Furu K, et al. Association of Prenatal 
Exposure to Antiseizure Medication With Risk of Autism and Intellectual Disability. JAMA 
Neurol. 2022;79(7):672-81. 

582. Robinson AY, Grogan PM. OnabotulinumtoxinA successfully used as migraine prophylaxis 
during pregnancy: a case report. Mil Med. 2014;179(6):e703-4. 

583. Govindappagari S, Grossman TB, Dayal AK, Grosberg BM, Vollbracht S, Robbins MS. Peripheral 
nerve blocks in the treatment of migraine in pregnancy. Obstet Gynecol. 2014;124(6):1169-74. 

584. Wong HT, Khalil M, Ahmed F. OnabotulinumtoxinA for chronic migraine during pregnancy: a 
real world experience on 45 patients. J Headache Pain. 2020;21(1):129. 

585. Mannix LK, Savani N, Landy S, Valade D, Shackelford S, Ames MH, et al. Efficacy and tolerability 
of naratriptan for short-term prevention of menstrually related migraine: data from two 
randomized, double-blind, placebo-controlled studies. Headache. 2007;47(7):1037- 49. 

586. Brandes JL, Poole A, Kallela M, Schreiber CP, MacGregor EA, Silberstein SD, et al. Short-term 
frovatriptan for the prevention of difficult-to-treat menstrual migraine attacks. Cephalalgia. 
2009;29(11):1133-48. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 176 

 

 

 
 

587. Brandes JL, Smith T, Diamond M, Ames MH. Open-label, long-term tolerability of naratriptan 
for short-term prevention of menstrually related migraine. Headache. 2007;47(6):886-94. 

588. MacGregor EA, Brandes JL, Silberstein S, Jeka S, Czapinski P, Shaw B, et al. Safety and 
tolerability of short-term preventive frovatriptan: a combined analysis. Headache. 
2009;49(9):1298-314. 

589. Moschiano F, Allais G, Grazzi L, Usai S, Benedetto C, D'Amico D, et al. Naratriptan in the short-
term prophylaxis of pure menstrual migraine. Neurol Sci. 2005;26 Suppl 2:s162-6. 

590. Newman L, Mannix LK, Landy S, Silberstein S, Lipton RB, Pait Putnam DG, et al. Naratriptan as 
short-term prophylaxis in menstrually associated migraine: a randomised, double-blind, 
placebo-controlled study. Headache. 2001;41:248-56. 

591. Silberstein SD, Berner T, Tobin J, Xiang Q, Campbell JC. Scheduled short-term prevention with 
frovatriptan for migraine occurring exclusively in association with menstruation. Headache. 
2009;49(9):1283-97. 

592. Silberstein SD, Elkind AH, Schreiber C, Keywood C. A randomized trial of frovatriptan for the 
intermittent prevention of menstrual migraine. Neurology. 2004;63:261-9. 

593. Tuchman MM, Hee A, Emeribe U, Silberstein S. Oral zolmitriptan in the short-term prevention 
of menstrual migraine: a randomized, placebo-controlled study. CNS Drugs. 2008;22(10):877-
86. 

594. Pringsheim T, Davenport WJ, Dodick D. Acute treatment and prevention of menstrually related 
migraine headache: evidence-based review. Neurology. 2008;70(17):1555-63. 

595. MacGregor EA, Frith A, Ellis J, Aspinall L, Hackshaw A. Prevention of menstrual attacks of 
migraine: a double-blind placebo-controlled crossover study. Neurology. 2006;67(12):2159- 
63. 

596. Sacco S, Merki-Feld GS, Ægidius KL, Bitzer J, Canonico M, Gantenbein AR, et al. Effect of 
exogenous estrogens and progestogens on the course of migraine during reproductive age: a 
consensus statement by the European Headache Federation (EHF) and the European Society 
of Contraception and Reproductive Health (ESCRH). J Headache Pain. 2018;19(1):76. 

597. Reid RL, Fortier MP, Smith L, Mirkin S, Grubb GS, Constantine GD. Safety and bleeding profile 
of continuous levonorgestrel 90 mcg/ethinyl estradiol 20 mcg based on 2 years of clinical trial 
data in Canada. Contraception. 2010;82(6):497-502. 

598. Teichmann A, Apter D, Emerich J, Greven K, Klasa-Mazurkiewicz D, Melis GB, et al. Continuous, 
daily levonorgestrel/ethinyl estradiol vs. 21-day, cyclic levonorgestrel/ethinyl estradiol: 
efficacy, safety and bleeding in a randomized, open-label trial. Contraception. 2009;80(6):504-
11. 

599. Coffee AL, Sulak PJ, Kuehl TJ. Long-term assessment of symptomatology and satisfaction of an 
extended oral contraceptive regimen. Contraception. 2007;75(6):444-9. 

600. Sulak P, Willis S, Kuehl T, Coffee A, Clark J. Headaches and oral contraceptives: impact of 
eliminating the standard 7-day placebo interval. Headache. 2007;47(1):27-37. 

601. Tepper NK, Whiteman MK, Zapata LB, Marchbanks PA, Curtis KM. Safety of hormonal 
contraceptives among women with migraine: A systematic review. Contraception. 
2016;94(6):630-40. 

602. Warhurst S, Rofe CJ, Brew BJ, Bateson D, McGeechan K, Merki-Feld GS, et al. Effectiveness of 
the progestin-only pill for migraine treatment in women: A systematic review and meta- 
analysis. Cephalalgia. 2018;38(4):754-64. 

603. Blumenfeld AM, Bloudek LM, Becker WJ, Buse DC, Varon SF, Maglinte GA, et al. Patterns of use 
and reasons for discontinuation of prophylactic medications for episodic migraine and chronic 
migraine: results from the second international burden of migraine study (IBMS-II). Headache. 
2013;53(4):644-55. 

604. Hepp Z, Bloudek LM, Varon SF. Systematic review of migraine prophylaxis adherence and 
persistence. J Manag Care Pharm. 2014;20(1):22-33. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 177 

 

 

 
 

605. Hepp Z, Dodick DW, Varon SF, Gillard P, Hansen RN, Devine EB. Adherence to oral migraine- 
preventive medications among patients with chronic migraine. Cephalalgia. 2015;35(6):478- 
88. 

606. Hepp Z, Dodick DW, Varon SF, Chia J, Matthew N, Gillard P, et al. Persistence and switching 
patterns of oral migraine prophylactic medications among patients with chronic migraine: A 
retrospective claims analysis. Cephalalgia. 2017;37(5):470-85. 

607. Krymchantowski AV, Jevoux CC. Topiramate vs Divalproex Sodium in the Preventive Treatment 
of Migraine: A Prospective "Real-World" Study. Headache. 2011;51(4):554-8. 

608. Krymchantowski AV, Tavares C, Penteado Jd Jde C, Adriano M. [Topiramate in the preventive 
treatment of migraine: experience in a tertiary center]. Arq Neuropsiquiatr. 2004;62(1):91-5. 

609. Ahmed F, Gaul C, García-Moncó JC, Sommer K, Martelletti P. An open-label prospective study 
of the real-life use of onabotulinumtoxinA for the treatment of chronic migraine: the REPOSE 
study. J Headache Pain. 2019;20(1):26. 

610. Khalil M, Zafar HW, Quarshie V, Ahmed F. Prospective analysis of the use of 
OnabotulinumtoxinA (BOTOX) in the treatment of chronic migraine; real-life data in 254 
patients from Hull, U.K. J Headache Pain. 2014;15(1):54. 

611. Ahmed F, Buture A, Tanvir T, Khalil M. Long term outcome for onabotulinumtoxinA (Botox) 
therapy in chronic migraine: a 2-year prospective follow-up audit of patients attending the Hull 
(UK) migraine clinic. Cephalalgia Reports. 2021;4:2515816320985443. 

612. Negro A, Curto M, Lionetto L, Crialesi D, Martelletti P. OnabotulinumtoxinA 155 U in 
medication overuse headache: a two years prospective study. Springerplus. 2015;4:826. 

613. Dominguez C, Pozo-Rosich P, Torres-Ferrus M, Hernandez-Beltran N, Jurado-Cobo C, Gonzalez-
Oria C, et al. OnabotulinumtoxinA in chronic migraine: predictors of response. A prospective 
multicentre descriptive study. Eur J Neurol. 2018;25(2):411-6. 

614. Ahmed F, Buture A, Tanvir T, Khalil M, editors. Hull Prospective Analysis of 
OnabotulinumtoxinA (Botox) in the treatment of Chronic Migraine; a real-life data in 972 
patients; updated results on over 8 years of experience. Cephalalgia; 2019: SAGE 
PUBLICATIONS LTD 1 OLIVERS YARD, 55 CITY ROAD, LONDON EC1Y 1SP, ENGLAND. 

615. Ahmed F, Zafar HW, Buture A, Khalil M. Does analgesic overuse matter? Response to 
OnabotulinumtoxinA in patients with chronic migraine with or without medication overuse. 
Springerplus. 2015;4:589. 

616. Cheng F, Ahmed F. OnabotulinumtoxinA for the prophylactic treatment of headaches in adult 
patients with chronic migraine: a safety evaluation. Expert Opinion on Drug Safety. 
2021;20(11):1275-89. 

617. Scheffler A, Schenk H, Wurthmann S, Nsaka M, Kleinschnitz C, Glas M, et al. CGRP antibody 
therapy in patients with drug resistant migraine and chronic daily headache: a real-world 
experience. J Headache Pain. 2021;22(1):111. 

618. Schoenen J, Timmermans G, Nonis R, Manise M, Fumal A, Gerard P. Erenumab for Migraine 
Prevention in a 1-Year Compassionate Use Program: Efficacy, Tolerability, and Differences 
Between Clinical Phenotypes. Front Neurol. 2021;12:805334. 

619. Alpuente A, Gallardo VJ, Caronna E, Torres-Ferrus M, Pozo-Rosich P. Partial and nonresponders 
to onabotulinumtoxinA can benefit from anti-CGRP monoclonal antibodies preventive 
treatment: A real-world evidence study. Eur J Neurol. 2021;28(7):2378-82. 

620. Lambru G, Hill B, Murphy M, Tylova I, Andreou AP. A prospective real-world analysis of 
erenumab in refractory chronic migraine. J Headache Pain. 2020;21(1):61. 

621. Cullum CK, Do TP, Ashina M, Bendtsen L, Hugger SS, Iljazi A, et al. Real-world long-term efficacy 
and safety of erenumab in adults with chronic migraine: a 52-week, single-center, prospective, 
observational study. J Headache Pain. 2022;23(1):61. 

622. de Vries Lentsch S, Verhagen IE, van den Hoek TC, MaassenVanDenBrink A, Terwindt GM. 
Treatment with the monoclonal calcitonin gene-related peptide receptor antibody erenumab: 
A real-life study. Eur J Neurol. 2021;28(12):4194-203. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 178 

 

 

 
 

623. Serrano D, Lipton RB, Scher AI, Reed ML, Stewart WBF, Adams AM, et al. Fluctuations in 
episodic and chronic migraine status over the course of 1 year: implications for diagnosis, 
treatment and clinical trial design. J Headache Pain. 2017;18(1):101. 

624. Holroyd KA, Cottrell CK, O'Donnell FJ, Cordingley GE, Drew JB, Carlson BW, et al. Effect of 
preventive (beta blocker) treatment, behavioural migraine management, or their combination 
on outcomes of optimised acute treatment in frequent migraine: randomised controlled trial. 
Bmj. 2010;341:c4871. 

625. Seng EK, Martin PR, Houle TT. Lifestyle factors and migraine. Lancet Neurol. 2022;21(10):911- 
21. 

626. Silberstein SD, Dodick DW, Lindblad AS, Holroyd K, Harrington M, Mathew NT, et al. 
Randomized, placebo-controlled trial of propranolol added to topiramate in chronic migraine. 
Neurology. 2012;78(13):976-84. 

627. Armanious M, Khalil N, Lu Y, Jimenez-Sanders R. Erenumab and OnabotulinumtoxinA 
Combination Therapy for the Prevention of Intractable Chronic Migraine without Aura: A 
Retrospective Analysis. J Pain Palliat Care Pharmacother. 2021;35(1):1-6. 

628. Blumenfeld AM, Frishberg BM, Schim JD, Iannone A, Schneider G, Yedigarova L, et al. Real- 
World Evidence for Control of Chronic Migraine Patients Receiving CGRP Monoclonal Antibody 
Therapy Added to OnabotulinumtoxinA: A Retrospective Chart Review. Pain Ther. 
2021;10(2):809-26. 

629. Mechtler L, Saikali N, McVige J, Hughes O, Traut A, Adams AM. Real-World Evidence for the 
Safety and Efficacy of CGRP Monoclonal Antibody Therapy Added to OnabotulinumtoxinA 
Treatment for Migraine Prevention in Adult Patients With Chronic Migraine. Front Neurol. 
2021;12:788159. 

630. Nandyala AS, Suri H, Dougherty CO, Ailani J. A retrospective evaluation of the combination of 
erenumab and onabotulinum toxin A for the prevention of chronic migraine. Clin Neurol 
Neurosurg. 2022;215:107200. 

631. Silvestro M, Tessitore A, Scotto di Clemente F, Battista G, Tedeschi G, Russo A. Additive 
Interaction Between Onabotulinumtoxin-A and Erenumab in Patients With Refractory 
Migraine. Front Neurol. 2021;12:656294. 

632. Tepper SJ, Fang J, Zhou L, Shen Y, Vo P, Abdrabboh A, et al. Effectiveness of erenumab and 
onabotulinumtoxinA on acute medication usage and health care resource utilization as 
migraine prevention in the United States. J Manag Care Spec Pharm. 2021;27(9):1157-70. 

633. Toni T, Tamanaha R, Newman B, Liang Y, Lee J, Carrazana E, et al. Effectiveness of dual migraine 
therapy with CGRP inhibitors and onabotulinumtoxinA injections: case series. Neurol Sci. 
2021;42(12):5373-6. 

634. Diener HC, Tassorelli C, Dodick DW, Silberstein SD, Lipton RB, Ashina M, et al. Guidelines of the 
International Headache Society for controlled trials of preventive treatment of migraine 
attacks in episodic migraine in adults. Cephalalgia. 2020;40(10):1026-44. 

635. Goncalves AL, Martini Ferreira A, Ribeiro RT, Zukerman E, Cipolla-Neto J, Peres MF. 
Randomised clinical trial comparing melatonin 3 mg, amitriptyline 25 mg and placebo for 
migraine prevention. J Neurol Neurosurg Psychiatry. 2016;87(10):1127-32. 

636. Alstadhaug KB, Odeh F, Salvesen R, Bekkelund SI. Prophylaxis of migraine with melatonin: a 
randomized controlled trial. Neurology. 2010;75(17):1527-32. 

637. Banzi R, Cusi C, Randazzo C, Sterzi R, Tedesco D, Moja L. Selective serotonin reuptake inhibitors 
(SSRIs) and serotonin-norepinephrine reuptake inhibitors (SNRIs) for the prevention of 
migraine in adults. Cochrane Database Syst Rev. 2015;4:CD002919. 

638. Friedman BW, Mohamed S, Robbins MS, Irizarry E, Tarsia V, Pearlman S, et al. A randomized, 
sham‐controlled trial of bilateral greater occipital nerve blocks with bupivacaine for acute 
migraine patients refractory to standard emergency department treatment with 
metoclopramide. Headache: The Journal of Head and Face Pain. 2018;58(9):1427-34. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 179 

 

 

 
 

639. Korucu O, Dagar S, Çorbacioglu Ş, Emektar E, Cevik Y. The effectiveness of greater occipital 
nerve blockade in treating acute migraine‐related headaches in emergency departments. Acta 
Neurologica Scandinavica. 2018;138(3):212-8. 

640. Friedman BW, Irizarry E, Williams A, Solorzano C, Zias E, Robbins MS, et al. A randomized, 
double‐dummy, emergency department‐based study of greater occipital nerve block with 
bupivacaine vs intravenous metoclopramide for treatment of migraine. Headache: The Journal 
of Head and Face Pain. 2020;60(10):2380-8. 

641. Cuadrado ML, Aledo-Serrano A, Lopez-Ruiz P, Gutierrez-Viedma A, Fernandez C, Orviz A, et al. 
Greater occipital nerve block for the acute treatment of prolonged or persistent migraine aura. 
Cephalalgia. 2017;37(8):812-8. 

642. Cuadrado ML, Aledo-Serrano A, Navarro P, Lopez-Ruiz P, Fernandez-de-Las-Penas C, Gonzalez-
Suarez I, et al. Short-term effects of greater occipital nerve blocks in chronic migraine: A 
double-blind, randomised, placebo-controlled clinical trial. Cephalalgia. 2016. 

643. Inan LE, Inan N, Karadas O, Gul HL, Erdemoglu AK, Turkel Y, et al. Greater occipital nerve 
blockade for the treatment of chronic migraine: a randomized, multicenter, double-blind, and 
placebo-controlled study. Acta Neurol Scand. 2015;132(4):270-7. 

644. Gul HL, Ozon AO, Karadas O, Koc G, Inan LE. The efficacy of greater occipital nerve blockade in 
chronic migraine: A placebo-controlled study. Acta Neurol Scand. 2017;136(2):138-44. 

645. Dilli E, Halker R, Vargas B, Hentz J, Radam T, Rogers R, et al. Occipital nerve block for the short-
term preventive treatment of migraine: A randomized, double-blinded, placebo- controlled 
study. Cephalalgia. 2015;35(11):959-68. 

646. Cvetkovic VV, De Icco R, Do TP, Pellesi L, Ashina M, Hansen JM. Greater Occipital Nerve Block 
with Local Anesthetics and Corticosteroids in Treatment-Resistant Chronic Migraine. Headache 
Medicine. 2021:160-7. 

647. Malekian N, Bastani PB, Oveisgharan S, Nabaei G, Abdi S. Preventive effect of greater occipital 
nerve block on patients with episodic migraine: A randomized double‐blind placebo‐ controlled 
clinical trial. Cephalalgia. 2021:03331024211058182. 

648. Deniz Palamar M, Derya Uluduz M, Sabahattin Saip M, Gul Erden M. Ultrasound-guided greater 
occipital nerve block: an efficient technique in chronic refractory migraine without aura? Pain 
physician. 2015;18:153-62. 

649. Flamer D, Alakkad H, Soneji N, Tumber P, Peng P, Kara J, et al. Comparison of two ultrasound- 
guided techniques for greater occipital nerve injections in chronic migraine: a double-blind, 
randomized, controlled trial. Regional Anesthesia & Pain Medicine. 2019;44(5):595-603. 

650. Shauly O, Gould DJ, Sahai-Srivastava S, Patel KM. Greater occipital nerve block for the 
treatment of chronic migraine headaches: a systematic review and meta-analysis. Plastic and 
Reconstructive Surgery. 2019;144(4):943-52. 

651. Lambru G, Lagrata S, Matharu MS. Cutaneous atrophy and alopecia after greater occipital 
nerve injection using triamcinolone. Headache: The Journal of Head and Face Pain. 
2012;52(10):1596-9. 

652. Shields K, Levy M, Goadsby P. Alopecia and cutaneous atrophy after greater occipital nerve 
infiltration with corticosteroid. Neurology. 2004;63(11):2193-4. 

653. Bartsch T, Paemeleire K, Goadsby PJ. Neurostimulation approaches to primary headache 
disorders. Curr Opin Neurol. 2009;22(3):262-8. 

654. Lipton R, Goadsby P, Cady R, Aurora S, Grosberg B, Freitag F, et al. PRISM study: occipital nerve 
stimulation for treatment-refractory migraine. Cephalalgia. 2009;29:30. 

655. Saper JR, Dodick DW, Silberstein SD, McCarville S, Sun M, Goadsby PJ, et al. Occipital nerve 
stimulation for the treatment of intractable chronic migraine headache: ONSTIM feasibility 
study. Cephalalgia. 2011;31(3):271-85. 

656. Schwedt TJ. Neurostimulation for primary headache disorders. Curr Neurol Neurosci Rep. 

2009;9(2):101-7. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 180 

 

 

 
 

657. Ashkan K, Sokratous G, Göbel H, Mehta V, Gendolla A, Dowson A, et al. Peripheral nerve 
stimulation registry for intractable migraine headache (RELIEF): a real-life perspective on the 
utility of occipital nerve stimulation for chronic migraine. Acta Neurochir (Wien). 
2020;162(12):3201-11. 

658. Mueller O, Diener HC, Dammann P, Rabe K, Hagel V, Sure U, et al. Occipital nerve stimulation 
for intractable chronic cluster headache or migraine: a critical analysis of direct treatment costs 
and complications. Cephalalgia. 2013;33(16):1283-91. 

659. Mekhail NA, Estemalik E, Azer G, Davis K, Tepper SJ. Safety and Efficacy of Occipital Nerves 
Stimulation for the Treatment of Chronic Migraines: Randomized, Double-blind, Controlled 
Single-center Experience. Pain Pract. 2016. 

660. Schoenen J, Allena M, Magis D. Neurostimulation therapy in intractable headaches. Handb Clin 
Neurol. 2010;97:443-50. 

661. Ashina M, Buse DC, Ashina H, Pozo-Rosich P, Peres MF, Lee MJ, et al. Migraine: integrated 
approaches to clinical management and emerging treatments. The Lancet. 
2021;397(10283):1505-18. 

662. Schoenen J, Vandersmissen B, Jeangette S, Herroelen L, Vandenheede M, Gerard P, et al. 
Migraine prevention with a supraorbital transcutaneous stimulator: a randomized controlled 
trial. Neurology. 2013;80(8):697-704. 

663. Magis D, Sava S, d’Elia TS, Baschi R, Schoenen J. Safety and patients’ satisfaction of 
transcutaneous supraorbital neurostimulation (tSNS) with the Cefaly® device in headache 
treatment: a survey of 2,313 headache sufferers in the general population. The journal of 
headache and pain. 2013;14(1):1-8. 

664. Di Fiore P, Bussone G, Galli A, Didier H, Peccarisi C, D'Amico D, et al. Transcutaneous 
supraorbital neurostimulation for the prevention of chronic migraine: a prospective, open- 
label preliminary trial. Neurol Sci. 2017;38(Suppl 1):201-6. 

665. Deng Y, Zheng M, He L, Yang J, Yu G, Wang J. A head-to-head comparison of percutaneous 
mastoid electrical stimulator and supraorbital transcutaneous stimulator in the prevention of 
migraine: A prospective, randomized controlled study. Neuromodulation: Technology at the 
Neural Interface. 2020;23(6):770-7. 

666. Diener H-C, Goadsby PJ, Ashina M, Al-Karagholi MA-M, Sinclair A, Mitsikostas D, et al. Non- 
invasive vagus nerve stimulation (nVNS) for the preventive treatment of episodic migraine: The 
multicentre, double-blind, randomised, sham-controlled PREMIUM trial. Cephalalgia. 
2019;39(12):1475-87. 

667. Najib U, Smith T, Hindiyeh N, Saper J, Nye B, Ashina S, et al. Non-invasive vagus nerve 
stimulation for prevention of migraine: The multicenter, randomized, double-blind, sham- 
controlled PREMIUM II trial. Cephalalgia. 2022:03331024211068813. 

668. Brandes JL, Diener HC, Dolezil D, Freeman MC, McAllister PJ, Winner P, et al. The spectrum of 
response to erenumab in patients with chronic migraine and subgroup analysis of patients 
achieving >/=50%, >/=75%, and 100% response. Cephalalgia. 2020;40(1):28-38. 

669. Kjær SW, Rice AS, Wartolowska K, Vase L. Neuromodulation: more than a placebo effect? 
Pain. 2020;161(3):491-5. 

670. Burke MJ, Kaptchuk TJ, Pascual-Leone A. Challenges of differential placebo effects in 
contemporary medicine: the example of brain stimulation. Annals of neurology. 2019;85(1):12. 

671. Silberstein SD, Yuan H, Najib U, Ailani J, Morais ALd, Mathew PG, et al. Non-invasive vagus 
nerve stimulation for primary headache: A clinical update. Cephalalgia. 2020;40(12):1370-84. 

672. Zhang Y, Huang Y, Li H, Yan Z, Zhang Y, Liu X, et al. Transcutaneous auricular vagus nerve 
stimulation (taVNS) for migraine: an fMRI study. Reg Anesth Pain Med. 2021;46(2):145-50. 

673. Starling AJ, Tepper SJ, Marmura MJ, Shamim EA, Robbins MS, Hindiyeh N, et al. A multicenter, 
prospective, single arm, open label, observational study of sTMS for migraine prevention 
(ESPOUSE Study). Cephalalgia. 2018;38(6):1038-48. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 181 

 

 

 
 

674. Jürgens TP, Rimmele F. Neuromodulation bei primären Kopfschmerzen im Jahr 2019–noch 
zeitgemäß? Der Schmerz. 2019;33(4):347-67. 

675. Lloyd J, Hill B, Murphy M, Al-Kaisy A, Andreou A, Lambru G. Single-Pulse Transcranial Magnetic 
Stimulation for the preventive treatment of difficult-to-treat migraine: a 12-month prospective 
analysis. The Journal of Headache and Pain. 2022;23(1):1-11. 

676. Rocha S, Melo L, Boudoux C, Foerster Á, Araújo D, Monte-Silva K. Transcranial direct current 
stimulation in the prophylactic treatment of migraine based on interictal visual cortex 
excitability abnormalities: A pilot randomized controlled trial. Journal of the neurological 
sciences. 2015;349(1-2):33-9. 

677. Ornello R, Caponnetto V, Ratti S, D’Aurizio G, Rosignoli C, Pistoia F, et al. Which is the best 
transcranial direct current stimulation protocol for migraine prevention? A systematic review 
and critical appraisal of randomized controlled trials. The Journal of Headache and Pain. 
2021;22(1):1-13. 

678. Moisset X, Pereira B, Ciampi de Andrade D, Fontaine D, Lantéri-Minet M, Mawet J. 
Neuromodulation techniques for acute and preventive migraine treatment: a systematic 
review and meta-analysis of randomized controlled trials. The Journal of Headache and Pain. 
2020;21(1):1-14. 

679. Gaul C, Holle D, Sandor PS, Evers S, Broessner G, Straube A, et al. [The value of "migraine 
surgery". Overview of the pathophysiological concept and current evidence]. Nervenarzt. 
2010;81(4):463-70. 

680. Tariq N, Tepper SJ, Kriegler JS. Patent Foramen Ovale and Migraine: Closing the Debate--A 
Review. Headache. 2016;56(3):462-78. 

681. West BH, Noureddin N, Mamzhi Y, Low CG, Coluzzi AC, Shih EJ, et al. Frequency of patent 
foramen ovale and migraine in patients with cryptogenic stroke. Stroke. 2018;49(5):1123-8. 

682. Rundek T, Elkind MS, Di Tullio MR, Carrera E, Jin Z, Sacco RL, et al. Patent foramen ovale and 
migraine: a cross-sectional study from the Northern Manhattan Study (NOMAS). Circulation. 
2008;118(14):1419-24. 

683. Kuper M, Rabe K, Holle D, Savidou I, Dommes P, Frings M, et al. Prevalence of cardiac right left 
shunts in migraine: a population-based case-control study. Neurol Sci. 2013;34(2):205-8. 

684. Dowson A, Mullen MJ, Peatfield R, Muir K, Khan AA, Wells C, et al. Migraine Intervention With 
STARFlex Technology (MIST) trial: a prospective, multicenter, double-blind, sham- controlled 
trial to evaluate the effectiveness of patent foramen ovale closure with STARFlex septal repair 
implant to resolve refractory migraine headache. Circulation. 2008;117(11):1397-404. 

685. Mattle HP, Evers S, Hildick-Smith D, Becker WJ, Baumgartner H, Chataway J, et al. Percutaneous 
closure of patent foramen ovale in migraine with aura, a randomized controlled trial. Eur Heart 
J. 2016;37(26):2029-36. 

686. Tobis JM, Charles A, Silberstein SD, Sorensen S, Maini B, Horwitz PA, et al. Percutaneous closure 
of patent foramen ovale in patients with migraine: the PREMIUM trial. Journal of the American 
College of Cardiology. 2017;70(22):2766-74. 

687. Mas JL, Guillon B, Charles‐Nelson A, Domigo V, Derex L, Massardier E, et al. Patent foramen 
ovale closure in stroke patients with migraine in the CLOSE trial. The CLOSE‐MIG study. 
European journal of neurology. 2021;28(8):2700-7. 

688. Zhang Q-Q, Lu J-J, Yan M-Y, Hu X-W, Qin Y-R, Wang D-P, et al. The efficacy of percutaneous 
patent foramen ovale closure on migraine: a meta-analysis of randomized controlled trials and 
observational studies. BioMed research international. 2021;2021. 

689. Zhang Y, Wang H, Liu L. Patent Foramen Ovale Closure for Treating Migraine: A Meta- Analysis. 
Journal of Interventional Cardiology. 2022;2022. 

690. Mojadidi MK, Kumar P, Mahmoud AN, Elgendy IY, Shapiro H, West B, et al. Pooled analysis of 
PFO occluder device trials in patients with PFO and migraine. Journal of the American College 
of Cardiology. 2021;77(6):667-76. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 182 

 

 

 
 

691. Elbadawi A, Barssoum K, Abuzaid AS, Rezq A, Biniwale N, Alotaki E, et al. Meta-analysis of 
randomized trials on percutaneous patent foramen ovale closure for prevention of migraine. 
Acta cardiologica. 2019;74(2):124-9. 

692. Shi Y-J, Lv J, Han X-T, Luo G-G. Migraine and percutaneous patent foramen ovale closure: a 
systematic review and meta-analysis. BMC cardiovascular disorders. 2017;17(1):1-6. 

693. Diener H-C. Verschluss eines offenen Foramen ovale bringt keinen Nutzen. InFo Neurologie+ 
Psychiatrie. 2021;23(11):28-. 

694. Pristipino C, Germonpré P, Toni D, Sievert H, Meier B, D’Ascenzo F, et al. European position 
paper on the management of patients with patent foramen ovale. Part II-Decompression 
sickness, migraine, arterial deoxygenation syndromes and select high-risk clinical conditions. 
European Heart Journal. 2021;42(16):1545-53. 

695. Dresler T, Klan T, Liesering-Latta E, Lüpke J, Hubalek I, Kraya T, et al. Psychologische 
Behandlungsverfahren bei Kopfschmerz. Nervenheilkunde. 2019;38(10):745-58. 

696. Gross EC, Lisicki M, Fischer D, Sandor PS, Schoenen J. The metabolic face of migraine - from 
pathophysiology to treatment. Nat Rev Neurol. 2019;15(11):627-43. 

697. Gaul C, Liesering-Latta E, Schafer B, Fritsche G, Holle D. Integrated multidisciplinary care of 
headache disorders: A narrative review. Cephalalgia. 2016;36(12):1181-91. 

698. Kropp P, Meyer B, Meyer W, Dresler T. An update on behavioral treatments in migraine - 
current knowledge and future options. Expert Rev Neurother. 2017;17(11):1059-68. 

699. Andrasik F. Behavioral treatment of headaches: extending the reach. Neurol Sci. 2012;33 Suppl 
1:S127-30. 

700. Sharpe L, Dudeney J, Williams ACC, Nicholas M, McPhee I, Baillie A, et al. Psychological 
therapies for the prevention of migraine in adults. Cochrane Database Syst Rev. 
2019;7:CD012295. 

701. Dresler T, Klan T, Guth AL, Lupke J, Hubalek I, Nilges P, et al. Psychologische Verfahren in der 
Kopfschmerztherapie: Wie steht es um die Evidenz? [Psychological procedures in headache 
therapy: what is the evidence?]. MMW Fortschr Med. 2021;163(1):66-9. 

702. Dudeney J, Sharpe L, McDonald S, Menzies RE, McGuire B. Are psychological interventions 
efficacious for adults with migraine? A systematic review and meta-analysis. Headache. 
2022;62(4):405-19. 

703. Bae JY, Sung HK, Kwon NY, Go HY, Kim TJ, Shin SM, et al. Cognitive Behavioral Therapy for 
Migraine Headache: A Systematic Review and Meta-Analysis. Medicina (Kaunas). 2021;58(1). 

704. Perlini C, Donisi V, Del Piccolo L. From research to clinical practice: a systematic review of the 
implementation of psychological interventions for chronic headache in adults. BMC Health 
Serv Res. 2020;20(1):459. 

705. Kropp P, Meyer B, Dresler T, Fritsche G, Gaul C, Niederberger U, et al. Entspannungsverfahren 
und verhaltenstherapeutische Interventionen zur Behandlung der Migräne: Leitlinie der 
Deutschen Migräne- und Kopfschmerzgesellschaft [Relaxation techniques and behavioural 
therapy for the treatment of migraine: Guidelines from the German Migraine and Headache 
Society]. Schmerz. 2017;31(5):433-47. 

706. Kindelan-Calvo P, Gil-Martinez A, Paris-Alemany A, Pardo-Montero J, Munoz-Garcia D, Angulo-
Diaz-Parreno S, et al. Effectiveness of therapeutic patient education for adults with migraine. 
A systematic review and meta-analysis of randomized controlled trials. Pain Med. 
2014;15(9):1619-36. 

707. Eccleston C, Fisher E, Craig L, Duggan GB, Rosser BA, Keogh E. Psychological therapies (Internet-
delivered) for the management of chronic pain in adults. Cochrane Database Syst Rev. 
2014(2):CD010152. 

708. Kleiboer A, Sorbi M, van Silfhout M, Kooistra L, Passchier J. Short-term effectiveness of an 
online behavioral training in migraine self-management: a randomized controlled trial. Behav 
Res Ther. 2014;61:61-9. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 183 

 

 

 
 

709. Leroux E, Beaudet L, Boudreau G, Eghtesadi M, Marchand L, Pim H, et al. A Nursing Intervention 
Increases Quality of Life and Self-Efficacy in Migraine: A 1-Year Prospective Controlled Trial. 
Headache. 2018;58(2):260-74. 

710. Göbel H, Frank B, Heinze A, Zimmermann W, Göbel C, Göbel A, et al. Gesundheitsverhalten von 
Migräne- und Kopfschmerzpatienten bei digitaler Therapiebegleitung mit der Migräne- App 
[Healthcare behavior of migraine and headache patients when treatment is accompanied by 
the digital migraine app]. Schmerz. 2019;33(2):147-55. 

711. Minen MT, Adhikari S, E.K. S, Berk T, Jinich S, Powers SW, et al. Smartphone-based migraine 
behavioral therapy: a single-arm study with assessment of mental health predictors. NPJ Digit 
Med. 2019;2:46. 

712. Wells RE, O'Connell N, Pierce CR, Estave P, Penzien DB, Loder E, et al. Effectiveness of 
Mindfulness Meditation vs Headache Education for Adults With Migraine: A Randomized 
Clinical Trial. JAMA Intern Med. 2021;181(3):317-28. 

713. Begasse de Dhaem O, Gharedaghi MH, Bain P, Hettie G, Loder E, Burch R. Identification of work 
accommodations and interventions associated with work productivity in adults with migraine: 
A scoping review. Cephalalgia. 2021;41(6):760-73. 

714. Burton WN, Schultz AB, Shepherd ME, McCluskey M, Hines D. Results of a Virtual Migraine 
Education Program in an Employed Population. J Occup Environ Med. 2022;64(1):52-7. 

715. Schaetz L, Rimner T, Pathak P, Fang J, Chandrasekhar D, Mueller J, et al. Employee and 
Employer Benefits From a Migraine Management Program: Disease Outcomes and Cost 
Analysis. Headache. 2020;60(9):1947-60. 

716. Nieswand V, Richter M, Berner R, von der Hagen M, Klimova A, Roeder I, et al. The prevalence 
of headache in German pupils of different ages and school types. Cephalalgia. 
2019;39(8):1030-40. 

717. Andrasik F. Behavioral treatment of migraine: current status and future directions. Expert Rev 
Neurother. 2004;4(3):403-13. 

718. Adachi T, Fujino H, Nakae A, Mashimo T, Sasaki J. A meta-analysis of hypnosis for chronic pain 
problems: a comparison between hypnosis, standard care, and other psychological 
interventions. Int J Clin Exp Hypn. 2014;62(1):1-28. 

719. Trautmann E, Kröner-Herwig B. A randomized controlled trial of Internet-based self-help 
training for recurrent headache in childhood and adolescence. Behav Res Ther. 2010;48(1):28-
37. 

720. Penzien DB, Andrasik F, Freidenberg BM, Houle TT, Lake AE, 3rd, Lipchik GL, et al. Guidelines 
for trials of behavioral treatments for recurrent headache, first edition: American Headache 
Society Behavioral Clinical Trials Workgroup. Headache. 2005;45 Suppl 2:S110-32. 

721. Penzien DB, Irby MB, Smitherman TA, Rains JC, Houle TT. Well-Established and Empirically 
Supported Behavioral Treatments for Migraine. Curr Pain Headache Rep. 2015;19(7):34. 

722. Meyer B, Keller A, Wohlbier HG, Overath CH, Muller B, Kropp P. Progressive muscle relaxation 
reduces migraine frequency and normalizes amplitudes of contingent negative variation (CNV). 
J Headache Pain. 2016;17:37. 

723. Flynn N. Systematic Review of the Effectiveness of Hypnosis for the Management of Headache. 
Int J Clin Exp Hypn. 2018;66(4):343-52. 

724. Sullivan A, Cousins S, Ridsdale L. Psychological interventions for migraine: a systematic review. 
J Neurol. 2016;263(12):2369-77. 

725. Minen MT, Adhikari S, Padikkala J, Tasneem S, Bagheri A, Goldberg E, et al. Smartphone- 
Delivered Progressive Muscle Relaxation for the Treatment of Migraine in Primary Care: A 
Randomized Controlled Trial. Headache. 2020;60(10):2232-46. 

726. Gu Q, Hou JC, Fang XM. Mindfulness Meditation for Primary Headache Pain: A Meta-Analysis. 

Chin Med J (Engl). 2018;131(7):829-38. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 184 

 

 

 
 

727. Simshauser K, Luking M, Kaube H, Schultz C, Schmidt S. Is Mindfulness-Based Stress Reduction 
a Promising and Feasible Intervention for Patients Suffering from Migraine? A Randomized 
Controlled Pilot Trial. Complement Med Res. 2020;27(1):19-30. 

728. Anheyer D, Leach MJ, Klose P, Dobos G, Cramer H. Mindfulness-based stress reduction for 
treating chronic headache: A systematic review and meta-analysis. Cephalalgia. 
2019;39(4):544-55. 

729. Seng EK, Singer AB, Metts C, Grinberg AS, Patel ZS, Marzouk M, et al. Does Mindfulness- Based 
Cognitive Therapy for Migraine Reduce Migraine-Related Disability in People with Episodic and 
Chronic Migraine? A Phase 2b Pilot Randomized Clinical Trial. Headache. 2019;59(9):1448-67. 

730. Stubberud A, Buse DC, Kristoffersen ES, Linde M, Tronvik E. Is there a causal relationship 
between stress and migraine? Current evidence and implications for management. J Headache 
Pain. 2021;22(1):155. 

731. Nestoriuc Y, Martin A. Efficacy of biofeedback for migraine: a meta-analysis. Pain. 
2007;128(1-2):111-27. 

732. Andrasik F. Biofeedback in headache: an overview of approaches and evidence. Cleve Clin J 
Med. 2010;77 Suppl 3:S72-6. 

733. Goslin RE, Gray RN, McCrory DC, Penzien D, Rains J, Hasselblad V. Behavioral and Physical 
Treatments for Migraine Headache. Behavioral and Physical Treatments for Migraine 
Headache. AHRQ Technical Reviews. Rockville (MD)1999. 

734. Holroyd KA, Penzien DB, Cordingley GE. Propranolol in the management of recurrent migraine: 
a meta-analytic review. Headache. 1991;31(5):333-40. 

735. Kaushik R, Kaushik RM, Mahajan SK, Rajesh V. Biofeedback assisted diaphragmatic breathing 
and systematic relaxation versus propranolol in long term prophylaxis of migraine. 
Complement Ther Med. 2005;13(3):165-74. 

736. Kolbe L, Eberhardt T, Leinberger B, Hinterberger T. Wirksamkeit von Biofeedback bei primärem 
Kopfschmerz – Eine randomisierte, kontrollierte Studie [Effectiveness of Biofeedback for 
Primary Headache - A Randomized Controlled Study]. Psychother Psychosom Med Psychol. 
2020;70(7):300-7. 

737. Minen MT, Corner S, Berk T, Levitan V, Friedman S, Adhikari S, et al. Heartrate variability 
biofeedback for migraine using a smartphone application and sensor: A randomized controlled 
trial. Gen Hosp Psychiatry. 2021;69:41-9. 

738. French DJ, Holroyd KA, Pinell C, Malinoski PT, O'Donnell F, Hill KR. Perceived self-efficacy and 
headache-related disability. Headache. 2000;40(8):647-56. 

739. Kropp P, Klinger R, Dresler T. Schmerztagebuch, Wochenende, Schokolade und Rotwein: Die 
Erwartungshaltung – Migräneauslöser Nummer 1? [Headaches diary, weekends, chocolate and 
red wine: are expectations the leading migraine trigger?]. MMW Fortschr Med. 
2015;157(2):62-4. 

740. Frettlöh J, Franz C, Jäkle C. Das Manual. In: Basler HD, Kröner-Herwig B, editors. 
Psychologische Therapie bei Kopf- und Rückenschmerzen. München: Quintessenz; 1998. 

741. Klan T, Liesering-Latta E. Kognitiv-verhaltenstherapeutisches Migränemanagement (MIMA). 
Ein Behandlungsmanual zur Krankheitsbewältigung und Attackenprophylaxe bei Migräne. 
Göttingen: Hogrefe; 2020. 

742. Wallasch TM, Kropp P. Multidisciplinary integrated headache care: a prospective 12-month 
follow-up observational study. J Headache Pain. 2012;13(7):521-9. 

743. Fritsche G, Frettloh J, Huppe M, Dlugaj M, Matatko N, Gaul C, et al. Prevention of medication 
overuse in patients with migraine. Pain. 2010;151(2):404-13. 

744. Vasiliou VS, Karademas EC, Christou Y, Papacostas S, Karekla M. Acceptance and Commitment 
Therapy for Primary Headache Sufferers: A Randomized Controlled Trial of Efficacy. J Pain. 
2021;22(2):143-60. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 185 

 

 

 
 

745. Dindo LN, Recober A, Calarge CA, Zimmerman BM, Weinrib A, Marchman JN, et al. One-Day 
Acceptance and Commitment Therapy Compared to Support for Depressed Migraine Patients: 
a Randomized Clinical Trial. Neurotherapeutics. 2020;17(2):743-53. 

746. Martin PR, Reece J, Callan M, MacLeod C, Kaur A, Gregg K, et al. Behavioral management of 
the triggers of recurrent headache: a randomized controlled trial. Behav Res Ther. 2014;61:1- 
11. 

747. Grazzi L, Andrasik F, D'Amico D, Leone M, Usai S, Kass SJ, et al. Behavioral and pharmacologic 
treatment of transformed migraine with analgesic overuse: outcome at 3 years. Headache. 
2002;42(6):483-90. 

748. Bhombal ST, Usman A, Ghufran M. Effectiveness of behavioural management on migraine in 
adult patients visiting family practice clinics: a randomized controlled trial. J Pak Med Assoc. 
2014;64(8):900-6. 

749. Tehrani MRH, Ghoreishi A, Kalhor L, Khosravi A, Ghoreishi A. Biofeedback: An Effective Add- on 
Treatment for Migraine Headache Alongside Medication Therapy. J-Adv-Med-Biomed-Res. 
2021;29(132):14-20. 

750. Bigal ME, Liberman JN, Lipton RB. Obesity and migraine: a population study. Neurology. 
2006;66(4):545-50. 

751. Busch V, Gaul C. Exercise in migraine therapy--is there any evidence for efficacy? A critical 
review. Headache. 2008;48(6):890-9. 

752. Baillie LE, Gabriele JM, Penzien DB. A systematic review of behavioral headache interventions 
with an aerobic exercise component. Headache. 2014;54(1):40-53. 

753. Darabaneanu S, Overath CH, Rubin D, Luthje S, Sye W, Niederberger U, et al. Aerobic exercise 
as a therapy option for migraine: a pilot study. Int J Sports Med. 2011;32(6):455-60. 

754. Overath CH, Darabaneanu S, Evers MC, Gerber WD, Graf M, Keller A, et al. Does an aerobic 
endurance programme have an influence on information processing in migraineurs? J 
Headache Pain. 2014;15:11. 

755. Varkey E, Cider A, Carlsson J, Linde M. Exercise as migraine prophylaxis: a randomized study 
using relaxation and topiramate as controls. Cephalalgia. 2011;31(14):1428-38. 

756. Lemmens J, De Pauw J, Van Soom T, Michiels S, Versijpt J, van Breda E, et al. The effect of 
aerobic exercise on the number of migraine days, duration and pain intensity in migraine: a 
systematic literature review and meta-analysis. J Headache Pain. 2019;20(1):16. 

757. Hagan KK, Li W, Mostofsky E, Bertisch SM, Vgontzas A, Buettner C, et al. Prospective cohort 
study of routine exercise and headache outcomes among adults with episodic migraine. 
Headache. 2021;61(3):493-9. 

758. Kroll LS, Hammarlund CS, Linde M, Gard G, Jensen RH. The effects of aerobic exercise for 
persons with migraine and co-existing tension-type headache and neck pain. A randomized, 
controlled, clinical trial. Cephalalgia. 2018;38(12):1805-16. 

759. Eslami R, Parnow A, Pairo Z, Nikolaidis P, Knechtle B. The effects of two different intensities of 
aerobic training protocols on pain and serum neuro-biomarkers in women migraineurs: a 
randomized controlled trail. Eur J Appl Physiol. 2021;121(2):609-20. 

760. Pilati L, Battaglia G, Di Stefano V, Di Marco S, Torrente A, Raieli V, et al. Migraine and Sport in 
a Physically Active Population of Students: Results of a Cross-Sectional Study. Headache. 
2020;60(10):2330-9. 

761. Barber M, Pace A. Exercise and Migraine Prevention: a Review of the Literature. Curr Pain 
Headache Rep. 2020;24(8):39. 

762. Song TJ, Chu MK. Exercise in Treatment of Migraine Including Chronic Migraine. Curr Pain 
Headache Rep. 2021;25(3):14. 

763. Zhao Y, Huang L, Liu M, Gao H, Li W. Scientific Knowledge Graph of Acupuncture for Migraine: 
A Bibliometric Analysis from 2000 to 2019. J Pain Res. 2021;14:1985-2000. 

764. Linde K, Allais G, Brinkhaus B, Manheimer E, Vickers A, White AR. Acupuncture for migraine 
prophylaxis. Cochrane Database Syst Rev. 2009(1):CD001218. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 186 

 

 

 
 

765. Linde K, Allais G, Brinkhaus B, Fei Y, Mehring M, Vertosick EA, et al. Acupuncture for the 
prevention of episodic migraine. Cochrane Database Syst Rev. 2016(6):CD001218. 

766. Fan SQ, Jin S, Tang TC, Chen M, Zheng H. Efficacy of acupuncture for migraine prophylaxis: a 
trial sequential meta-analysis. J Neurol. 2021;268(11):4128-37. 

767. Ni X, Dong L, Tian T, Liu L, Li X, Li F, et al. Acupuncture versus Various Control Treatments in 
the Treatment of Migraine: A Review of Randomized Controlled Trials from the Past 10 Years. 
J Pain Res. 2020;13:2033-64. 

768. Yang M, Du T, Long H, Sun M, Liang F, Lao L. Acupuncture for menstrual migraine: a systematic 
review. BMJ Support Palliat Care. 2020. 

769. Doll E, Threlkeld B, Graff D, Clemons R, Mittel O, Sowell MK, et al. Acupuncture in Adult and 
Pediatric Headache: A Narrative Review. Neuropediatrics. 2019;50(6):346-52. 

770. Naguit N, Laeeq S, Jakkoju R, Reghefaoui T, Zahoor H, Yook JH, et al. Is Acupuncture Safe and 
Effective Treatment for Migraine? A Systematic Review of Randomized Controlled Trials. 
Cureus. 2022;14(1):e20888. 

771. Natbony LR, Zhang N. Acupuncture for Migraine: a Review of the Data and Clinical Insights. 
Curr Pain Headache Rep. 2020;24(7):32. 

772. Shen F-j, Xu J, Zhan Y-j, Fu Q-h, Pei J. Acupuncture for migraine: A systematic review and meta-
analysis. World Journal of Acupuncture - Moxibustion. 2019;29(1):7-14. 

773. Zhang N, Houle T, Hindiyeh N, Aurora SK. Systematic Review: Acupuncture vs Standard 
Pharmacological Therapy for Migraine Prevention. Headache. 2020;60(2):309-17. 

774. Liao CC, Liao KR, Lin CL, Li JM. Long-Term Effect of Acupuncture on the Medical Expenditure 
and Risk of Depression and Anxiety in Migraine Patients: A Retrospective Cohort Study. Front 
Neurol. 2020;11:321. 

775. Tsai ST, Tseng CH, Lin MC, Liao HY, Teoh BK, San S, et al. Acupuncture reduced the medical 
expenditure in migraine patients: Real-world data of a 10-year national cohort study. Medicine 
(Baltimore). 2020;99(32):e21345. 

776. Zheng H, Huang SL, Chen YY, Tang TC, Qin D, Chen M. Topiramate, acupuncture, and BoNT-A 
for chronic migraine: a network meta-analysis. Acta Neurol Scand. 2021;143(5):558-68. 

777. Hsu YY, Chen CJ, Wu SH, Chen KH. Cold intervention for relieving migraine symptoms: A 
systematic review and meta-analysis. J Clin Nurs. 2022. 

778. Borhani Haghighi A, Motazedian S, Rezaii R, Mohammadi F, Salarian L, Pourmokhtari M, et al. 
Cutaneous application of menthol 10% solution as an abortive treatment of migraine without 
aura: a randomised, double-blind, placebo-controlled, crossed-over study. Int J Clin Pract. 
2010;64(4):451-6. 

779. Dussor G, Cao YQ. TRPM8 and Migraine. Headache. 2016;56(9):1406-17. 
780. Spigt M, Weerkamp N, Troost J, van Schayck CP, Knottnerus JA. A randomized trial on the 

effects of regular water intake in patients with recurrent headaches. Fam Pract. 
2012;29(4):370-5. 

781. Nowaczewska M, Wiciński M, Kaźmierczak W. The Ambiguous Role of Caffeine in Migraine 
Headache: From Trigger to Treatment. Nutrients. 2020;12(8). 

782. Owen JM, Green BN. Homeopathic treatment of headaches: a systematic review of the 
literature. J Chiropr Med. 2004;3(2):45-52. 

783. Whitmarsh T. Evidence in complementary and alternative therapies: lessons from clinical trials 
of homeopathy in headache. J Altern Complement Med. 1997;3(4):307-10. 

784. Kass B, Icke K, Witt CM, Reinhold T. Effectiveness and cost-effectiveness of treatment with 
additional enrollment to a homeopathic integrated care contract in Germany. BMC Health Serv 
Res. 2020;20(1):872. 

785. Ostermann JK, Witt CM, Reinhold T. A retrospective cost-analysis of additional homeopathic 
treatment in Germany: Long-term economic outcomes. PLoS One. 2017;12(9):e0182897. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 187 

 

 

 
 

786. van der Kuy PH, Merkus FW, Lohman JJ, ter Berg JW, Hooymans PM. Hydroxocobalamin, a 
nitric oxide scavenger, in the prophylaxis of migraine: an open, pilot study. Cephalalgia. 
2002;22(7):513-9. 

787. Hagen K, Brenner E, Linde M, Gravdahl GB, Tronvik EA, Engstrom M, et al. Acetyl-l-carnitine 
versus placebo for migraine prophylaxis: A randomized, triple-blind, crossover study. 
Cephalalgia. 2015;35(11):987-95. 

788. Wagner W, Nootbaar-Wagner U. Prophylactic treatment of migraine with gamma-linolenic and 
alpha-linolenic acids. Cephalalgia. 1997;17(2):127-30; discussion 02. 

789. Soares AA, Loucana PMC, Nasi EP, Sousa KMH, Sa OMS, Silva-Neto RP. A double- blind, 
randomized, and placebo-controlled clinical trial with omega-3 polyunsaturated fatty acids 
(OPFA -3) for the prevention of migraine in chronic migraine patients using amitriptyline. Nutr 
Neurosci. 2018;21(3):219-23. 

790. Pradalier A, Bakouche P, Baudesson G, Delage A, Cornaille-Lafage G, Launay JM, et al. Failure 
of omega-3 polyunsaturated fatty acids in prevention of migraine: a double-blind study versus 
placebo. Cephalalgia. 2001;21:818-22. 

791. Arzani M, Jahromi SR, Ghorbani Z, Vahabizad F, Martelletti P, Ghaemi A, et al. Gut-brain Axis 
and migraine headache: a comprehensive review. J Headache Pain. 2020;21(1):15. 

792. Naghibi MM, Day R, Stone S, Harper A. Probiotics for the Prophylaxis of Migraine: A Systematic 
Review of Randomized Placebo Controlled Trials. J Clin Med. 2019;8(9). 

793. Parohan M, Djalali M, Sarraf P, Yaghoubi S, Seraj A, Foroushani AR, et al. Effect of probiotic 
supplementation on migraine prophylaxis: a systematic review and meta-analysis of 
randomized controlled trials. Nutr Neurosci. 2020:1-8. 

794. Hindiyeh NA, Zhang N, Farrar M, Banerjee P, Lombard L, Aurora SK. The Role of Diet and 
Nutrition in Migraine Triggers and Treatment: A Systematic Literature Review. Headache. 
2020. 

795. Kleine-Tebbe J, Reese I, Ballmer-Weber B, et al. Keine Empfehlung für IgG- und IgG4- 
Bestimmungen gegen Nahrungsmittel. Allergo J. 2009:276-3. 

796. Evcili G, Utku U, Öğün MN, Özdemir G. Early and long period follow-up results of low glycemic 
index diet for migraine prophylaxis. Ağrı. 2018;30(1):8-11. 

797. Ferrara LA, Pacioni D, Di Fronzo V, Russo BF, Speranza E, Carlino V, et al. Low-lipid diet reduces 
frequency and severity of acute migraine attacks. Nutrition, Metabolism and Cardiovascular 
Diseases. 2015;25(4):370-5. 

798. Bunner AE, Agarwal U, Gonzales JF, Valente F, Barnard ND. Nutrition intervention for migraine: 
a randomized crossover trial. The Journal of Headache and Pain. 2014;15(1):69. 

799. Di Lorenzo C, Coppola G, Sirianni G, Di Lorenzo G, Bracaglia M, Di Lenola D, et al. Migraine 
improvement during short lasting ketogenesis: a proof-of-concept study. European Journal of 
Neurology. 2015;22(1):170-7. 

800. Di Lorenzo C, Pinto A, Ienca R, Coppola G, Sirianni G, Di Lorenzo G, et al. A Randomized Double-
Blind, Cross-Over Trial of very Low-Calorie Diet in Overweight Migraine Patients: A Possible 
Role for Ketones? Nutrients. 2019;11(8). 

801. Gazerani P. Migraine and Diet. Nutrients. 2020;12(6). 
802. Göbel H. Objective Headache Classification on the Computer According to the International 

Headache Society. In: Olesen J, editor. Headache Classification and Epidemiology. 4. New York: 
Raven; 1994. p. 55-62. 

803. Raffaelli B, Göbel C, Neeb L, Priebe J, Ruscheweyh R, Schenk S, et al. eHealth: Praxistaugliche 
Angebote in der Schmerzmedizin [eHealth: Practical offerings in pain medicine]. MMW 
Fortschr Med. 2021;163(Suppl 1):14-8. 

804. Dahlem MA, Roesch A, Neeb L, Kropp P, Dresler T. Was leisten Migräne-Apps? [What do 
migraine apps offer?]. MMW Fortschr Med. 2018;160(2):51-4. 

805. Diener HC, Donoghue S, Gaul C, Holle-Lee D, Jockel KH, Mian A, et al. Prevention of medication 
overuse and medication overuse headache in patients with migraine: a 
 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 188 

 

 

 
 

randomized, controlled, parallel, allocation-blinded, multicenter, prospective trial using a 
mobile software application. Trials. 2022;23(1):382. 

806. Göbel H, Frank B, Heinze A, Göbel C, Göbel A, Gendolla A, et al. Zeitgemäße ärztliche Verlaufs- 
und Erfolgskontrolle mit der Migräne-App. Schmerzmedizin.36(5):28-36. 

807. Ruscheweyh R, Klonowski T, Gossrau G, Kraya T, Gaul C, Straube A, et al. The headache registry 
of the German Migraine and Headache Society (DMKG): baseline data of the first 1,351 
patients. J Headache Pain. 2022;23(1):74. 

808. Neeb L, Ruscheweyh R, Dresler T. Digitalisierung in der Kopfschmerzbehandlung [Digitalization 
in headache therapy]. Schmerz. 2020;34(6):495-502. 

809. Dresler T, Guth AL, Lupke J, Kropp P. Psychologische Kopfschmerztherapie in Zeiten von COVID-
19 [Psychological treatment of headache in times of COVID-19]. Schmerz. 2020;34(6):503-10. 

810. Wallace LS, Dhingra LK. A systematic review of smartphone applications for chronic pain 
available for download in the United States. J Opioid Manag. 2014;10(1):63-8. 

811. Martinez-Perez B, de la Torre-Diez I, Lopez-Coronado M. Mobile health applications for the 
most prevalent conditions by the World Health Organization: review and analysis. J Med 
Internet Res. 2013;15(6):e120. 

812. Rosser BA, Eccleston C. Smartphone applications for pain management. J Telemed Telecare. 
2011;17(6):308-12. 

813. Hundert AS, Huguet A, McGrath PJ, Stinson JN, Wheaton M. Commercially available mobile 
phone headache diary apps: a systematic review. JMIR Mhealth Uhealth. 2014;2(3):e36. 

814. Roesch A, Dahlem MA, Neeb L, Kurth T. Validation of an algorithm for automated classification 
of migraine and tension-type headache attacks in an electronic headache diary. J Headache 
Pain. 2020;21(1):75. 

815. Oltrogge JH, Brockmann S, Scherer M. Kopfschmerz in der hausärztlichen Praxis. Zeitschrift für 
Allgemeinmedizin. 2018;7-8:306-12. 

816. Jamison RN, Raymond SA, Levine JG, Slawsby EA, Nedeljkovic SS, Katz NP. Electronic diaries for 
monitoring chronic pain: 1-year validation study. Pain. 2001;91(3):277-85. 

817. Stone AA, Shiffman S, Schwartz JE, Broderick JE, Hufford MR. Patient compliance with paper 
and electronic diaries. Control Clin Trials. 2003;24(2):182-99. 

818. Neeb L, Dresler T. Sollten Patienten Kopfschmerz-Apps verwenden? Schmerzmedizin. 
2019;35(4):10-1. 

819. Albrecht U-V. Einheitlicher Kriterienkatalog zur Selbstdeklaration der Qualität von 
Gesundheits-Apps. Version 1.2 vom 22.06.2019.2019. 

820. Sorbi MJ, Balk Y, Kleiboer AM, Couturier EG. Follow-up over 20 months confirms gains of online 
behavioural training in frequent episodic migraine. Cephalalgia. 2017;37(3):236-50. 

821. Sorbi MJ, Kleiboer AM, van Silfhout HG, Vink G, Passchier J. Medium-term effectiveness of 
online behavioral training in migraine self-management: A randomized trial controlled over 10 
months. Cephalalgia. 2015;35(7):608-18. 

822. Noser AE, Klages KL, Gamwell KL, Brammer CN, Hommel KA, Ramsey RR. A systematic 
evaluation of primary headache management apps leveraging behavior change techniques. 
Cephalalgia. 2022;42(6):510-23. 

823. Oliveira Goncalves AS, Laumeier I, Hofacker MD, Raffaelli B, Burow P, Dahlem MA, et al. Study 
Design and Protocol of a Randomized Controlled Trial of the Efficacy of a Smartphone- Based 
Therapy of Migraine (SMARTGEM). Front Neurol. 2022;13:912288. 

824. Diener HC, Gaul C, Jensen R, Göbel H, Heinze A, Silberstein SD. Integrated headache care. 
Cephalalgia. 2011;31(9):1039-47. 

825. Göbel H, Heinze A, Heinze-Kuhn K, Henkel K, Roth A, Ruschmann HH. Development and 
implementation of integrated health care in pain medicine : the nationwide German headache 
treatment network. Schmerz. 2009;23(6):653-70. 



Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in 
neurology 

Guidelines for diagnosis and therapy in neurology © DGN 2022 | Page 189 

 

 

 
 

826. Göbel H, Heinze-Kuhn K, Petersen I, Göbel A, Heinze A. Integrated headache care network. Kiel 
Migraine and Headache Center and German National Headache Treatment Network. Schmerz. 
2013;27(2):149-65. 

827. Raffaelli B, Mecklenburg J, Overeem LH, Scholler S, Dahlem MA, Kurth T, et al. Determining the 
Evolution of Headache Among Regular Users of a Daily Electronic Diary via a Smartphone App: 
Observational Study. JMIR Mhealth Uhealth. 2021;9(7):e26401. 

828. Thakur E, Recober A, Turvey C, Dindo LN. Benefits of an on-line migraine education video for 
patients with co-occurring migraine and depression. J Psychosom Res. 2018;112:47-52. 

829. Friedman DI, Rajan B, Seidmann A. A randomized trial of telemedicine for migraine 
management. Cephalalgia. 2019;39(12):1577-85. 

830. Flynn N. Effect of an Online Hypnosis Intervention in Reducing Migraine Symptoms: A 
Randomized Controlled Trial. Int J Clin Exp Hypn. 2019;67(3):313-35. 



Guidelines for diagnosis and therapy in neurology © DGN 2021 | Page 190 

 

 

 
 

Appendix: Declaration of interests – tabular summary 

The original fully completed declarations of interests have been lodged with the guideline coordinators at the Guideline Editorial Office. 

The authors’ declarations of interests are shown below in a standardised tabular form with the results of the conflict of interests assessments. The table only 
lists those details that are considered thematically applicable in the context of this guideline. The guideline group declarations were reviewed and assessed 
by H.-C. Diener, S. Förderreuther and P. Kropp and their declarations as coordinators were, in turn, reviewed and assessed by anonymous, independent, 
conflict-of-interest DGN officers with knowledge of the subject matter. 

 

 

A
c
ti

v
it

y
 a

s
 a

 c
o

n
s
u

lt
a

n
t 

o
r 

e
x

p
e

rt
 

In
v

o
lv

e
m

e
n

t 
in

 a
 

s
c

ie
n

ti
fi

c
 a

d
v

is
o

ry
 

b
o

a
rd

 

A
c
ti

v
it

y
 a

s
 a

 s
p

e
a
k

e
r 

o
r 

in
s

tr
u

c
to

r 

A
c
ti

v
it

y
 a

s
 a

n
 a

u
th

o
r 

o
r 

c
o

-a
u

th
o

r 

R
e
s

e
a

rc
h

 w
o

rk
 /

 

ru
n

n
in

g
 c

li
n

ic
a

l 
tr

ia
ls

 

O
w

n
e

r 
in

te
re

s
ts

 i
n

 t
h

e
 

h
e

a
lt

h
 s

y
s

te
m

 

In
d

ir
e
c

t 
in

te
re

s
ts

 

Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Hans-Christoph 
Diener 
(Coordinator 
for DGN) 

no no Teva 
(fremanezumab), 
Lilly 
(galcanezumab), 
Lundbeck 
(eptinezumab), 
Biohaven 
(rimegepant) 

Lundbeck 
(eptinezumab), 
Lilly 
(galcanezumab), 
Teva 
(fremanezumab), 
Weber und Weber 
(Petasides) 

DFG 
(Preventive 
treatment of 
MOH; without 
industrial 
involvement) 

no Press Officer for DGN, DMKG, 
EHF, IHS, AAN, EAN 

 

Scientific activities: 
Headaches 

 

Lead participation: 
Information on neurology 
& psychiatry, Medscape, 
Neurodiem 

 
Department for neuro-
epidemiology, IMIBE 
University of Duisburg-Essen 

Talks, author activities 
 

low, 

none 

Treatment of migraine attacks and migraine prevention treatment – guideline for diagnosis and treatment in neurology 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Stefanie 
Förderreuther 
(coordinator 
for DMKG) 

no Novartis 
(erenumab), 
Sanofi 
(thomapyrin 
tensioduo), 
Hormosan 
(sumatriptan), 
Lundbeck 
(eptinezumab), 
TEVA (migraine 
preventive 
treatment), 
Lilly (migraine 
preventive 
treatment), 
Novartis 
(erenumab) 

TEVA 
Novartis 
Allergan 

no no no DMKG 
Scientific activities: 

Headaches, IHA diagnostic 

methods 

 
Clinical activities: 
Pain therapy, 
determining brain 

death 

 
Neurological Clinic and 
Polyclinic at the LMU in 
Munich 

AdBoards, presentations 
 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
monoclonal antibodies 
against CGRP or the CGRP 
receptor 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Peter Kropp 
(Coordinator 
for DMKG) 

Novartis 
(psychological 
factors relating 
to headache 
treatment) 

 

TEVA 
(non-drug 
headache 
treatment) 

Novartis 
(monoclonal 
antibodies) 

 

Lilly (monoclonal 
antibodies) 

no no no no DGMP, DMKG 
 

Scientific activities: 
Pathophysiology of 
headaches and migraine 

 
Clinical activities: 
Non-drug headache 
treatment, 
behavioural therapy 

 

Lead participation: DGVT, 
DGPSF, ISM, OPK 

 
Institute for Medical 
Psychology and Medical 
Sociology, Rostock 
University Clinic 

Consulting, AdBoards 
 

low, because no contact 
with medications (all 
activities related to non-
drug treatments) 

 

none 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Thomas Dresler 
(author) 

no no Hormosan 
(psychology and 
headaches, 
digital 
approaches and 
aspects of the 
pandemic) 

 

TEVA 
(coping day to day 
with migraine) 

Hogrefe Verlag 
publishers, 
Springer (but 
both without 
industrial 
involvement) 

no no DMKG, DGPA, Society for 
fNIRS, MCLS, DGPs, ADHS- 
network in Tübingen 

 

Scientific activities: 
Research, junior research 
group leader, publications 
neuroscience and 
education, headaches 

 
University Hospital for 
Psychiatry and 
Psychotherapy Tübingen, 
LEAD Graduate School & 
Research Network Tübingen 

Presentations 
 

low, 

none 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Robert 
Fleischmann 
(author) 

no Novartis 
(erenumab) 

 

TEVA 

(fremanezumab) 

Novartis, TEVA 
(treatment of 
migraine) 

no Novartis 
(erenumab, 
APOLLON) 

 

TEVA 
(fremanezumab, 
migraine) 

no DMKG 
 

Scientific activities: 
Pathophysiological 
fundamentals and 
migraine care 

 

Clinical activities: Headache 
centre, university outpatient 
clinic, day-care and inpatient 
headache treatment 

 
Clinic for Neurology, 
University Clinic 
Greifswald 

AdBoards, presentations, 
research 

 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
monoclonal antibodies 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Charly Gaul 
(author) 

Allergan 
Pharma/Abbvie 
(botulinum 
toxin) 

Lilly (lasmiditan, 
galcanezumab), 
Teva 
(fremanezumab)
, Novartis 
(erenumab), 
Lundbeck 
(eptinezumab) 

Lilly (lasmiditan, 
galcanezumab), 
Lundbeck 
(eptinezumab), 
Grünenthal 
(zolmitriptan), 
Novartis (erenumab), 
Teva (fremanezumab), 
Hormosan 
(sumatritpan), 
Allergan 
Pharma/Abbvie 
(botulinumtoxin) 

Novartis 
(erenumab
) 

no no DMKG, DGN, DGNB, Deutsche 
Schmerzgesellschaft, DGS, 
IHS, IASP, Migräne-Liga e.V., 
CSG e.V. 

 
scientific and clinic activities 
Headache disorders 

 
Independent, Headache 
Centre Frankfurt 

Consulting, AdBoards, 
presentations, author 

 

moderate 
 

Only involved in formal final 
editorial stage (corrections 
and editorial review of the 
final version) 

Florian Giese 
(author) 

no no no no no no University Hospital in Halle none 

Carl Göbel 
(author) 

no no no no no no Pain Clinic, Kiel and Clinic for 
Neurology, UKSH Lübeck 

none 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Hartmut Göbel 
(author) 

Organon Austria 
(rizatriptan) 

Grünenthal 
(zolmitriptan) 

 

Lilly 
(galcanezumab) 

 
Novartis 
(erenumab) 

 
TEVA 
(fremanezumab) 

Allergan GmbH 
(onabotulinum 
toxin) 

Springer Verlag 
(headaches; 
without industrial 
involvement) 

no no DGN, DGS, DMKG, DSG 
 
Scientific activities: 
Neurological pain 
therapy, headaches 

neuropathic pain 

 
Clinical activities: 

Neurological 

pain therapy, migraine 

Headaches, 
neuropathic pain 

 

Pain Clinic, Kiel 

Consulting, 
AdBoards, 
instruction 

 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding triptans 
& monoclonal antibodies 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Gudrun Gossrau 
(author) 

no Novartis 
(erenumab) 

Novartis 
(erenumab) 

no no no DMKG, Deutsche 
Schmerzgesellschaft, IHS, 
DGN 
 
scientific activities: 
Migraine, headaches, pain, 
olfactory, sensor technology 

 
Clinical activities: 
Headaches, neuropathic 
pains 

 
Lead participation: Medical 
faculty at TU Dresden 
 
University Pain 

Centre, University 
Clinic, Dresden 

AdBoards, presentations 

       moderate 

  Lilly 

(galcanezumab) 
 

TEVA 
(fremanezumab) 

Lilly 

(galcanezumab) 
 

TEVA 
(fremanezumab) 

    

no involvement and 
abstention (in Delphi 
rounds) regarding 
monoclonal antibodies 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Anna-Lena Guth 
(author) 

TEVA/ 
Ratiopharm 
(pain, pain 
memory, pain 
management 
strategies) 

 

Sanofi Aventis 
(psychotherap
eutic methods 
for headaches) 

Novartis 
(future outlook 
for migraine 
treatments) 

Novartis 
(psychotherapy 
and psych. 
Comorbidity 
with migraine, 
the role of the 
psychotherapist in 
headache 
treatment) 

 

TEVA 
(migraine, 
relaxation 
procedures) 

 
Allergan/Abbvie 
(headache 
disorders) 

 
Lundbeck (psyche 
and headaches) 

Kohlhammer 
(headaches) 

 

ABW 
Scientific 
publishers 
(patient 
advice on 
migraine and 
headaches) 

 

Elsevier 
(headaches, 
Uexküll, 
psychosomatic 
medicine) 

 

Hormosan (acute 
treatment of 
migraine and 
blood-injection-
injury phobia) 

no no DMKG, DGPSF, 
Psychotherapists’ Chamber, 
Hesse 

 
Scientific activities: 
Psychotherapy for 
headache disorders, 

cognitive behavioural 
therapy, interdisciplinary 
multimodal pain therapy 

 

Clinical activities: 
Psychotherapy for headache 
disorders, cognitive 
behavioural therapy, 
relaxation 

treatments 

 

Headache Centre 

Frankfurt 

consulting, AdBoards, author 
(Hormosan), presentations 
on psychological topics 

 

moderate 
 

Involvement only in non-
medical 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Till Hamann 
(author) 

no no no Springer Verlag 
(GRP antibodies in 
preventive 
treatment for 
migraine; without 
industrial 
involvement) 

no no DGN, DMKG, Hartmannbund 
 
Clinic and Polyclinic for 
Neurology, Rostock 
University Clinic 

none 

Simon Heintz 
(author) 

no no TEVA 
(CGRP methods in 
preventive 
treatment for 
migraine) 

no no no DMKG 

 
Clinical activities: 
Neurological A&E 
Integrated care 
Headaches, headache 

A&E 

 
Clinic for Neurology, 

University Clinic in Halle 

(Saale) 

Presentation 

low, 

none 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Dagny Holle-Lee 
(author) 

no TEVA 
(fremanezumab) 

 

Lilly 
(galcanezumab) 

 
Novartis 
(erenumab) 

 
Lundbeck 
(eptinezumab) 

 
Hormosan 

(sumatriptan s.c) 

Allergan/Abbvie 
(onabotulinum 
toxin A) 

no no no DMKG, DGN 
 
scientific 

AdBoards, presentations 
 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
sumatriptan, 
onabotulinumtoxinA & 
monoclonal antibodies 

  Lilly/Zuellig 
PHARMA 
(galcanezumab) 

   activities: Clinic and 
pathophysiology 

      Headache disorders 

  Novartis 

(erenumab) 
    

Clinical activities: 

  Lundbeck 
(eptinezumab) 

   Manager of West German 
Headache Centre 

  Hormosan 
(sumatriptan s.c) 

   
West German Headache and 

Vertigo Centre 

      for neurology, 

      University Clinic, Essen 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Tim Jürgens 
(author) 

Assessment 
Federal Joint 
Committee (G-
BA) (benefit 
assessment of 
botulinum 
toxin, 
fremanezumab, 
erenumab) 

Allergan (botox), 
TEVA 
(fremanezumab), 
Novartis 
(erenumab), 
Lilly 
(galcanezumab), 
lasmiditan), 
Hormosan 
(sumatriptan), 
Lundbeck 
(eptinezumab) 

Allergan (botox), 
TEVA 
(fremanezumab), 
Novartis 
(erenumab), 
Lilly 
(galcanezumab), 
lasmiditan), 
Hormosan 
(sumatriptan), 
Lundbeck 
(eptinezumab) 

no Federal Joint 
Committee (G-BA) 
(Evaluation of 
Migraine 
App) 

no DMKG, DGN 
Further Training Academy, 
pain congress, IHS, Chair 
Special Interest Group 

Emerging Therapies 

 
Scientific activities: 
Neurophysiology and pain, 
neuromodulation 
for pain, autonomic 
nervous system and pain, 

Neuropsychology and 

pain 
 

Clinical activities: 

Headaches and 

facial pains, 

Neuropathic pain, 
neurogeriatrics, 

palliative care, 

mobility disorders, 

peripheral neurology: 
 

Clinic for Neurology, 

KMG Clinic Güstrow 

AdBoards and 
presentations (expert 
opinions & evaluation 
Federal Joint Committee (G-
BA), not industry-led) 

 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
monoclonal antibodies, 
onabotulinumtoxinA and 
lasmiditan 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Katharina Kamm 
(author) 

no Novartis 
(migraine
) 

Novartis (primary 
and secondary 
headaches/ 
menstrual 
migraine) 

 

Lundbeck (migraine) 
 

TEVA (photophobia 
and migraine) 
 
Lilly (cluster 
headaches) 

no Novartis (migraine) no DMKG 
 
Scientific activities: 
Migraine, cluster 
headaches 

 
Clinical activities: 
Neurology: 

 
LMU Clinic, Munich 

AdBoards, presentations, 
research 

 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
monoclonal antibodies 

Doris Lieba- 
Samal (author) 

no no Lilly 
(Migraine therapy) 

no no no ÖKSG, ÖGUM 
 

Lead participation: 

Sonocampus GmbH 
(Neuromuscular 

ultrasound) 

Presentations 
low 

none 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Arne May 
(author) 

no no no no no no DGN, DMKG, ISASP, IHS 
 
Scientific activities: 
Headaches, 
pathophysiology, 
neuroimaging 

 

Clinical activities: Neurology, 
pain medicine, headaches, 
facial pain 

 
Lead participation: 
Cephalalgia and cephalalgia 
report 

 
Institute of Systems 

Neuroscience, University 
Clinic Hamburg Eppendorf, 
(UKE) 

none 
 

as publisher of cephalalgia 
with no connection to 
industry 

 
none, only involved in 
formal final editorial stage 
(corrections and editorial 
review of the final version) 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Steffen Nägel 
(author) 

no TEVA 
(fremanezumab) 

 

Lilly 
(galcanezumab) 

 
Novartis 
(erenumab) 

 
Lundbeck 
(eptinezumab) 

 
Hormosan 
(sumatriptan s.c) 

Allergan 
(onabotulinum 
toxin A) 

 

Lilly 
(galcanezumab) 

 
Novartis 
(erenumab) 

 
TEVA 
(fremanezumab) 

 
Hormosan 
(sumatriptan s.c, 
eletriptan) 

Hormosan 
(sumatriptan s.c, 
eletriptan) 

no no DMKG, DGN, INS, MN, EAN 
 
Scientific activities: 
Clinic and pathophysiology of 
headaches and vertigo 
disorders 

 

Clinical activities: 
Manager of University 
and Headache A&E 

 
University A&E, Headache 
A&E, Clinic and Polyclinic for 
Neurology, Martin-Luther 
University Halle-Wittenberg 

AdBoards, 
presentations, 
author 

 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
monoclonal antibodies 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Lars Neeb 
(author) 

TEVA 
(fremanezumab
/ajovy) 

Novartis 
(erenumab/ 
sumatriptan s.c.) 

Novartis 
(erenumab) 

 

Lilly 
(galcanezumab) 

 

TEVA 

(fremanezumab) 
 

Pharm Allergan 
(botox) 

Springer 
Medicine Verlag 
GmbH (migraine 
and dementia; 
no industrial 
involvement) 

Deutsches 
Zentrum Für 
Luft- Und 
Raumfahrt 
e.V. 
(Smartphone-
assisted migraine 
therapy 
“eHealth”) 

 

TEVA 

(fremanezumab) 
 
Lilly 
(galcanezumab) 

 
Allergan/ Abbvie 
(atogepant) 

no DGN, DMKG, IHS 
 
Scientific activities: 
Migraine, cluster 
headaches, stroke 

 
Clinical activities: Headache, 
epilepsy, stroke 

 
Clinic and University A&E for 
neurology, Charité University 
Clinic, Berlin 

Consulting, AdBoards, 
presentations, research 

 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
monoclonal antibodies 

Uwe 
Niederberger 
(author) 

no no Memomed e.V./ 
DGVT/ISM 
(Psychological pain 
therapy) 

no no no DGPSF, DMKG 
 
Institute for Medical 
Psychology, UKSH, Campus 
Kiel 

Presentations without 
industrial involvement. 

 

none 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Antonella Palla 
(author) 

no Lundbeck 
(Switzerland) 
AG 
(eptinezumab) 

 

Novartis 
(Interview und 
Steering 
Committee 
MÜKS topics) 

TEVA 
(CGRP antibodies 
and three-
country expert 
meeting on 
migraine) 

IFAK DATA 

(Headaches) 
no no MigraineAction 

 
Scientific activities: 

Neuro-otology, dizziness 

 
Clinical activities: Neuro-
otology, dizziness, 
headaches, concussion 

 
Lead participation: 
Medical Faculty of the 
University of Zurich 

(headaches, clinical 
neurology, neurology) 

 

Neurology, Swiss Concussion 
Centre, Schultheiss Clinic 

AdBoards, 
presentations, 
author 

 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
monoclonal antibodies 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Uwe Reuter 
(author) 

Pfizer 
(rimegepant) 

 

Lundbeck 
(eptinezumab) 

Amgen, Novartis 
(erenumab) 

 

Abbvie/Allergan 
(botox/onabotulin
um toxin) 

 
Lilly 
(galcanezumab, 
lasmiditan) 

 

TEVA 

(fremanezumab) 
 

Lundbeck 
(eptinezumab) 

Amgen, Novartis 
(erenumab) 

 

Abbvie/Allergan 
(botox/onabotulinu
m toxin) 

 
Lilly 
(galcanezumab, 
lasmiditan), 
Medscape (CGRP 
mABs) 

 
Springer 
(lasmiditan, 
rimegepant, 
monoclonal 
antibody) 

 

StreaMedUp (CGRP 
mABs) 

Amgen, Novartis 
(erenumab) 

 

Abbvie/Allergan 
(botox, atogepant) 

 
Lilly 
(galcanezumab, 
lasmiditan) 

 

TEVA 

(fremanezumab) 

Novartis 
(erenumab) 

 

Abbvie/Allergan 
(botox, atogepant) 

 
Lilly 
(galcanezumab, 
lasmiditan) 

 

TEVA 

(fremanezumab) 
 

Lundbeck/ Alder 
(eptinezumb) 

no DMKG, DGN, EHF 
 

Scientific activities: 
Headaches / migraines 

 
Clinical activities: 
Headaches 

 
University Clinic Greifswald, 
Charité University Clinic 
Berlin 

Consulting, AdBoards, 
presentations, author, 
research 

 

moderate 
 

Only involved in formal 
final editorial stage 
(corrections to 
bibliography references 
and tables) 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Victoria Ruschil 
(author) 

no no no no no no DMKG 
 
Scientific activities: 
Headaches, genetics, 
polyneuropathy 

 
Clinical activities: 
Headaches 

 
Department for Neurology, 
focussing on epileptology, 
University Clinic Tübingen 

none 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Christoph 
Schankin 
(author) 

TEVA 
(fremanez
umab) 

Almirall 
(almotriptan) 

 

Lilly 

(galcanezumab) 
 

Lundbeck 
(eptinezumab) 

 
Novartis 
(erenumab) 

 
TEVA 
(fremanezumab) 

Grünenthal 
(zolmitriptan) 

 

Lilly 
(galcanezumab) 

 
Novartis 
(erenumab) 

 
TEVA 
(fremanezumab) 

no TEVA 
(fremanezumab) 

 

Novartis 
(erenumab) 

no SNS, SKG, EAN, AAN, AHS, 
IHS, DMKG 

 
Scientific activities: 
Headache, migraine, 
headache as an 
emergency, aura, visual 
snow, 

Secondary headaches 

 
Clinical activities: 
Management of university 
headache consultation 
sessions 

 
Neurological Clinic, 
Inselspital, University 
Hospital Bern 

Consulting, AdBoards, 
presentations, research 

 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
monoclonal antibodies 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Andreas Straube 
(author) 

Sanofi 
(thomapyrin) 

Allergan 
(botox) 

 

Novartis 
(aimovig) 

 
Lilly 
(emgalitiy) 

 

TEVA 

(Ajavy) 

Allergan 
 

Novartis 

Lilly 

TEVA 

Novartis (data 
from a survey 
at headache 
centres) 

no no Scientific activities: 
Headaches, oculomotor 
dysfunction, oncology 

 
Clinical activities: Head of 
the Headache A&E 

 
Lead participation: Munich 
Pain Congress 

 
Neurology, University 
Clinic Grosshadern, 
Munich 

Consulting, AdBoards, 
presentations, author 

 

moderate 
 

Involvement in non-invasive 
neuromodulation 
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Thematic link to 

the guideline/ 

thematic relevance 

Assessment of conflicts 

of interests 

Consequence 

Sonja-Maria 
Tesar (author) 

no Abbvie, Novartis, 
Teva, Lilly, 
Ratiopharm, 
Pfizer, Stada 
(onabotulinum 
toxin A, 
erenumab, 
glacanezumab, 
fremanezumab, 
eletriptan, 
zolmitriptan) 

Abbvie, Novartis, 
Teva, Lilly, 
Ratiopharm, 
Pfizer, Stada 
(onabotulinum 
toxin A, 
erenumab, 
glacanezumab, 
fremanezumab, 
eletriptan, 
zolmitriptan) 

no n/a no ÖKSG 
 
Scientific activities: 
Headache and pain 
therapy 

 
Clinical activities: Special 
pain therapy, general 
neurology 

 
KABEG: Klinikum Klagenfurt 
am Wörthersee and 
Wolfsberg (Klagenfurt: 
headache and facial pain 
A&E) 

AdBoards, presentations 
 

moderate 
 

no involvement and 
abstention (in Delphi rounds) 
regarding 
onabotulinumtoxinA & 
monoclonal antibodies 

Cem Thunstedt 
(author) 

no TEVA (migraine) TEVA 
(Migraine in 
family medicine, 
DGSS 
presentation) 

no no Not 
relevant 
to 
guideline 

DMKG 
 
scientific and clinic 
activities CGRP, Chiari 
malformation, migraine, 
IIH 

 
University Clinic Grosshadern, 
Munich, (LMU) 

AdBoards, presentations 
 

moderate 
 

no involvement and 
abstention (in Delphi 
rounds) regarding 
fremanezumab 
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