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1.0 INTRODUCTION 
 
1.1 THE BURDEN OF HEADACHE 

Headaches are a challenging yet exciting and very relevant topic in the field of neurology 

as its spectrum ranges from imminently benign to excruciating cases. Headaches are a 

serious health hazard, especially for young adults.  Headaches are not only painful but 

also disabling. According to a study from the Global Burden of Disease (GBD), headache 

disorders are collectively ranked as the second highest worldwide cause of years lost due 

to disability (YLD) (Saylor, D., 2018). 

Globally, it has been estimated that the prevalence of an ongoing headache disorder, i.e., 

symptomatic at least once within the last year among adults, is about fifty percent of the 

world’s population (World Health Organization, 2016). Studies show that between half 

to three quarters of adults aged eighteen to sixty-five years in the world have had a 

headache attack in the last year. At least thirty percent of these reported having a migraine 

attack (World Health Organization, 2016). Headache durations of fifteen or more days 

every month affects 1.7 – 4% of the world’s adult population (Jensen, R. et al., 2008). 

According to a survey from 2017, about three quarters of eighteen- to twenty-nine-year-

olds suffered from headaches at least once a month (Elflein, J., 2018). Despite regional 

variations, headache disorders are, according to the World Health Organisation (WHO), 

a worldwide problem affecting people of all ages, races, socio-economic classes, and 

geographical areas. Forty percent of German adults are estimated to have at least two 

headache attacks monthly (Radtke, A. et al., 2009). 14.8 percent of women and 6.0% of 

men in Germany suffer from a definite migraine disease, and 13.7% of women and 12.0% 

of men in Germany have a probable migraine (Porst, M. et al., 2020). Furthermore, while 

10.3% of women and 6.5% of men in Germany are affected by a definite tension-type 

headache, 18.0% of women and 15.3% of men suffer from a probable tension-type 

headache (Porst, M. et al, 2020). Lastly, women from all age groups are more likely than 

men to experience migraine and tension-type headaches (Yoon, MS., 2012; Nordrhein-

Westfalen, 2019).  

The term headache primarily describes the symptom of pain in the head area. Medically, 

a distinction is however made between primary and secondary headaches. While the latter 
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are understood to be a result of other diseases such as infections, medications, head 

injuries etc., the far more common primary headaches are independent complaints. The 

most common forms of primary headache include migraines and tension headaches. 

As a fact, one of the `International Classification of Diseases diagnoses (ICD-10) ´ G43 

(Migraine), G44 (Other headache syndromes) or R51 (Headache) is documented in out- 

or inpatients in almost ten percent of the German population, with women being affected 

almost twice as often as men. 

 

Figure 1 Distribution of headache in the past twelve months by headache type (n=5009). 
Source: Study on headache, back and neck pain. Journal of Health Monitoring 2020.  

Reproduced with Permission from the Journal of Health Monitoring 

Headache disorders impose a recognizable burden on sufferers including at times 

substantial personal suffering, impaired quality of life, and financial costs. Repeated 

headache attacks and often the constant fear of an impending attack, can damage one’s 

familial, social, and professional life. Stress is most often regarded as a headache trigger 

among those affected (McEwen, BS., 2007; Cathcart, S. et al., 2012). The long-term effort 

of coping with a chronic headache disorder may also predispose patients to somatic and 

psychiatric morbidities which after unsuccessful years of battle results in the chronic 

headache disorder as a background illness while anxiety and depression, common 

comorbidities, take the spotlight (Dresler, T. et al., 2019; Torres-Ferrús et al., 2019). 

Table 1 illustrates comorbidities frequently reported by headache patients. Generally, 

analgesics and rest-cure are named as the most common coping strategies. In some other 

cases, the affected patients lack knowledge on how to control these attacks thus forcing 

them to ultimately resolve to living with the pain.  
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Table 1 Comorbidities in headache patients, Torres-Ferrús, M. et al. 2019  

Reproduced with Permission from SAGE Publications. Copyright © 2009, SAGE 
Publications 
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1.2 MIGRAINE  

1.2.1  EPIDEMIOLOGY OF MIGRAINE 

Migraine, a major public health problem was ranked in the ‘Global Burden of Disease 

Study, 2015’ as the third worldwide leading cause of disability in both males and females 

under fifty years of age (Stovner, L. et al., 2018). In present days characterized by a very 

evident urbanisation, migraine has taken a central spot among headache disorders. It is 

estimated that 14.7% of people across the globe have migraines (Agosti, R., 2018). About 

2% of the world population suffer from chronic migraine attacks (Natoli, JL. et al., 2010). 

The German Headache Consortium (GHC) Study, which provides results for specific 

regions in Germany (Essen, Münster and Sigmaringen), found that 19.1% of women and 

7.1% of men suffer from a definite migraine (Yoon, MS. et al., 2012). Migraine affects 

three times more women than men (Rutberg, S. et al., 2012). Forty-four percent of the 

female patients who suffer from headaches at least once a month admitted to having 

migraines (Porst, M. et al., 2020).   

Recognition of migraine as a major public health problem came only after year 2000 

(Stovner, L. et al., 2018) - a delay largely attributed to the absence of an objective 

neurological deficit and the presence of secondary comorbidities when left untreated. In 

the last decade, attention has been specially drawn to migraine subtypes associated with 

focal neurological deficits. Worthy of note is the hemiplegic migraine (HM), which could 

either be familiar (FHM1, FHM2, FHM3) or sporadic. Sporadic HMs are 

phenomenologically like the familiar HM subtypes, but it lacks a positive family history. 

The heritable nature of migraine is apparent from its occurrence in several family 

members of the same and successive generations in 60 to 80% of cases; the familial 

frequency of common migraine is slightly lower. Twin and sibling studies have not 

revealed a consistent mendelian pattern in either the classic or common form (Ropper, 

Allan H. et al., 2019). An appreciation of migrainous infarctions and aura-triggered 

seizures highlights the urgent need to fully consider migraine a disease with significantly 

disabling neurological symptoms.  
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1.2.2  CLASSIFICATION OF MIGRAINE  

Today, unified criteria of the International Headache Society (IHS) are used worldwide 

for migraine diagnosis. For brevity, solely the criteria relevant for this dissertation are 

stated below.  

1.2.2.1 Migraine without aura:  

Diagnostic criteria based on the 3rd edition of the International Classification of Headache 

Disorders (ICHD-3) (IHS, 2013):  

A. At least five attacks fulfilling criteria B - D 

B. Headache attacks lasting four to seventy-two hours (when untreated or unsuccessfully 

treated) 

C. Headache has at least two of the following four characteristics: 

• unilateral location 

• pulsating quality 

• moderate or severe pain intensity 

• aggravation by or causing avoidance of routine physical activity (e.g., walking or 

climbing stairs) 

D. During headache at least one of the following: 

• nausea and/or vomiting 

• photophobia and phonophobia 

E. Not better accounted for by another ICHD-3 diagnosis 

1.2.2.2 Migraine with aura: 

Diagnostic criteria based on the 3rd edition of the International Classification of Headache 

Disorders (ICHD-3) (IHS, 2013):  

A. At least two attacks fulfilling criteria B and C 
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B. One or more of the following fully reversible aura symptoms: 

• visual 

• sensory 

• speech and/or language 

• motor 

• brainstem 

• retinal 

C. At least three of the following six characteristics: 

• at least one aura symptom spreads gradually over 5 minutes 

• two or more aura symptoms occur in succession 

• each individual aura symptom lasts 5 - 60 minutes 

• at least one aura symptom is unilateral 

• at least one aura symptom is positive 

• the aura is accompanied, or followed within 60 minutes, by headache 

D. Not better accounted for by another ICHD-3 diagnosis 

1.2.2.3 Episodic migraine: 

Diagnostic criteria based on the 4th edition of the International Classification of Headache 

Disorders (ICHD-4 alpha) (Goadsby, PJ., et al., 2020): 

Headache occurring for less than 15 days a month over the last 3 months, which on some 

days is migraine 

1.2.2.4 Chronic migraine: 

Diagnostic criteria based on the 3rd edition of the International Classification of Headache 

Disorders (ICHD-3) (IHS, 2013):  

Headache occurring on fifteen or more days per month for more than three months, which, 

on at least eight days per month, has the features of migraine headache. 
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Diagnostic criteria: 

A. Headache (migraine-like or tension-type-like1) for fifteen days/month for more than 

three months, and fulfilling criteria B and C 

B. Occurring in a patient who has had at least five attacks fulfilling criteria B–D for 

1.2.2.1 Migraine without aura and/or criteria B and C for 1.2.2.2. Migraine with aura 

C. On 8 days/month for >3 months, fulfilling any of the following: 

• criteria C and D for 1.2.2.1 Migraine without aura 

• criteria B and C for 1.2.2.2 Migraine with aura 

• believed by the patient to be migraine at onset and relieved by a triptan or ergot 

derivative 

D. Not better accounted for by another ICHD-3 diagnosis 

1.2.3 PHASES OF A MIGRAINE ATTACK  

 

Figure 2 Phases of a Migraine Attack; Source: Migraine Buddy, 2015; Blau J N Lancet, 
1992.  

Reproduced with Permission from Migraine Buddy  

As illustrated in figure 2, the first stage of a migraine attack - the prodromal phase - is 

characterised by irritability, depression, polyuria, nausea, concentration deficits, photo- 

and phonophobia, food cravings, fatigue, muscle tenderness, mood changes, yawning, 
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insomnia, as well as muscle tenderness. This premonitory phase could precede the 

headache phase by as long as three days. The aura phase which sets in next often presents 

itself with visual disturbances such as scintillating scotomas, teichopsia (fortification 

spectra), cloudy vision as well as paresthetic numbness and tingling in one’s body parts. 

Disabling neurological deficits such as speech disturbances or paralysis are less 

commonly seen during an aura phase. Usually, the headache phase begins within an hour 

following an aura. Migraine headaches usually last between four to seventy-two 

hours. Relief of migraine attacks occur in the postdrome stage, which could last up to 24 

hours. Unfortunately, the postdrome stage has not been extensively researched. In an 

observation from 1963, Harold G. Wolff noted that migraine has a life-time course which 

could include colics in infancy, motion sickness, episodic abdominal pain, syncopes, 

alcohol sensitivity, exercise-induced headaches, and menstrual headaches (Wolff, 

HG.,1963).  These were in later years described as "migraine equivalents", a term used to 

date. The different clinical-neurological symptoms during migraine attacks make it clear 

that complex pathophysiological mechanisms underlie migraine attacks. This suggests 

that several regulatory disorders in various ion channels in the central nervous system 

interact complexly during migraine attacks. A knowledge of these interactions is relevant 

scientifically as it exposes potential target points of migraine treatment, some of which 

are already being harnessed. In the subsequent sections of this dissertation, we will focus 

on one of such pathways, the calcitonin gene-related peptide (CGRP) pathway. 

1.2.4 PATHOPHYSIOLOGY OF MIGRAINE  

A knowledge of the mechanisms involved during a migraine attack is needed to fully 

appreciate the CGRP-antibodies. The vascular theory of migraine, which dominated 

through the 20th century, hinged on certain important observations. These observations 

were founded on the following assertations made by Ray and colleagues in 1940 (Ray, 

BS. et al. 1940): 

• The distention of cerebral arteries is primarily responsible for the headache 

produced by certain chemical agents. Histamine is representative of these 

chemical agents. 

• It has been shown that the afferent fibres from the pain-sensitive cerebral arteries 

above the tentorium enter the brain stem primarily through the fifth cranial nerve. 
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Whereas the fibres from the arteries below the tentorium enter the nervous system 

mainly through the upper cervical nerves. 

• The distention of certain branches of the external carotid arteries contributes 

greatly towards activating migraine headaches and headaches associated with 

arterial hypertension.  

Raskin and colleagues demonstrated in 1987 that migraines could be provoked through 

electrical stimulation in the region of the periaqueductal gray (PAG) (Raskin, NH. et al., 

1987). In an earlier paper from 1982, Goadsby and colleagues showed that stimulation of 

the locus ceruleus reduces blood flow in a frequency-dependent manner (Toussay, X. et 

al., 2013). Functional imaging studies of migraine patients consistently demonstrate 

activation of the brainstem during migraine attacks, particularly in the region of the 

dorsolateral pons (Bahra, A. et al., 2001; Denuelle, M. et al., 2007). These findings proved 

pivotal in the development of the central neural hypothesis of migraine. Central to this is 

the trigeminovascular complex, from which fibres are projected into the superior 

salivatory nucleus which projects through the pterygopalatine ganglion and finally into 

the central parasympathetic system. This interaction explains the accompanying 

trigeminal autonomic symptoms during migraine attacks. This trigeminal-autonomic 

reflex is present in normal functioning persons but is expressed strongly in patients with 

trigeminal-autonomic cephalgias, such as cluster headache and paroxysmal hemicrania. 

Brain imaging studies suggest that an important modulation of the trigeminovascular 

nociceptive input stems from dorsal midbrain, periaqueductal grey matter, the dorsal 

raphe nucleus, pons, and the locus coeruleus (Borsook, D. et al., 2012). There is however 

increasing evidence that an activation of the central pain pathway at any level is sufficient 

to provoke a migraine attack.  
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Figure 3 The trigeminovascular system; Source: Durham P. et al, 2009. Cephalagia 

Reproduced with Permission from SAGE Publications. Copyright © 2009, SAGE 
Publications 

Dysfunctions in the voltage-gated calcium channel on chromosome 19, responsible for 

episodic ataxia type 2 (EA-2) and familiar hemiplegic migraine (FHM) might be 

responsible for impairment in serotonin release which due to its absent vasoconstrictive 

effect could further precipitate migraine attacks (Tomlinson, et al., 2016). Triptans are 

selective agonists of 5-HT1B and 5-HT1D, which result in vasoconstriction, acting of 

peripheral nerve endlings, and subsequent inhibition of pro-inflammatory neuropeptide 

release such as calcitonin gene-related peptide (CGRP) and substance P in the 

trigeminovascular system (Goadsby, P. et al. 2002).  

The interactions of magnesium, used as a migraine prophylaxis, with calcium channels 

are also interesting with respect to magnesium deficiency in the cerebral cortex of 

migraine patients and the role of calcium channels in cortical spreading depression. This 

dysfunction of calcium channels, often due to a mutation in the alpha-1A subunit of the 

P/Q-type, may explain an increased cortical hyperexcitability during migraine attacks 

which initiate migraine aura through a cortical spreading depression.  

More recent studies suggest the hypothalamus as a migraine generator (Schulte, LH. et 

al., 2016). As with cluster headache, a hypothalamic involvement can explain the 

circadian rhythm of the migraine. Furthermore, the symptoms during the prodromal phase 

such as mood swings, cravings, irritability, fatigue, and concentration deficits could be 
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easily attributed to hypothalamic involvement. The hypothalamus and hypothalamic 

nuclei could serve as important therapeutic target structures in the coming years. 

 

Figure 4 Possible sites of Action of triptans in the trigeminovascular system. Source: 
Durham, Paul & Garrett, F. Neurological mechanisms of migraine, Cephalalgia 2009. 

Reproduced with Permission from SAGE Publications. Copyright © 2009, SAGE 
Publications 
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1.3 CALCITONIN GENE-RELATED PEPTIDE (CGRP) – a cornerstone in 

preventive migraine treatment 

Calcitonin gene-related peptide, a proinflammatory and vasoactive molecule has become 

increasingly important in the pathomechanism of migraine. Goadsby and Edvinsson 

showed an increased concentration of CGRP present in the ipsilateral jugular vein during 

migraine attacks (Tfelt-Hansen, P. et al., 2009).  Furthermore, its concentration is 

increased in the saliva of migraineurs during migraine attacks (Kaiser, EA. et al., 2013). 

The fact that a coeval blood sample from the antecubital vein did not show this elevation 

highlights a central pathomechanism. Patients with chronic migraine show an increased 

interictal CGRP level (Cernuda-Morollón, E. et al., 2013). In another paper from Lassen 

and colleagues, it was shown that intravenous administration of CGRP could trigger 

migraine attacks (Lassen, LH. et al. 2002). Juhasz and colleagues showed that plasma 

CGRP concentration decreases parallel to headache intensity during sumatriptan 

treatment and this decrease in CGRP predicts effectiveness of antimigraine drug therapy 

(Juhasz, G. et al., 2005).  

 

Figure 5 showing levels of calcitonin gene-related peptide (CGRP), Substance P (SP) 
and Neuropeptide-Y (NPY) in the external jugular vein during migraine attacks compared 
with patients in interictal states (control groups). Source: Edvinsson L. et al. 2018, 
Kukowski B. 2019 

Reproduced with Permission from the New England Journal of Medicine. Copyright © 
Massachusetts Medical Society 
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Worthy of note is the fact that CGRP does not have a direct pain-inducing effect nor are 

CGRP receptors expressed on nociceptive peripheral axons (Levy, D. et al., 2005). In the 

trigeminal vascular system, CGRP is mainly released from the cell bodies on the 

trigeminal ganglion. It finds expression on meningeal vessels, causing vasodilation, mast 

cell degranulation, and plasma extravasation. At this point, it is relevant to mention that 

CGRP equally functions in cardiovascular homeostasis, nociception, and as a positive 

chronotropic drug (Kee, Z. et al., 2018). It is also known to modulate the autonomic 

nervous system including peristalsis (Makowska, K. et al., 2018).  

CGRP is thought to modulate migraine through the trigeminovascular system by the 

following mechanisms:  

• Blocking neurogenic inflammation 

• Decreasing artery dilation 

• Inhibiting pain transmission 

 

Figure 6 Pathomechanisms of CGRP-Receptor Antagonists & Anibodies. Source: New 
England Journal of Medicine, Durham PL, CGRP-Receptor Antagonists 

Reproduced with Permission from the New England Journal of Medicine. Copyright © 
Massachusetts Medical Society 

CGRP has proved to be of high therapeutic relevance. Initially, CGRP-Receptor-

Antagonists (gepants) were developed as therapeutics with good effectiveness. The 
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production of this drug class, with telcagepant as a representative, was discontinued in 

July 2011 due to concerns of hepatotoxicity (Deen, M. et al., 2017). Ubrogepant and 

rimegepant were however approved by the U.S. Food and Drug Administration (FDA) in 

2019 and 2020 specifically, for acute migraine treatment (Eduardo, RM. et al., 2020). 

Atogepant, the first gepant specifically developed for prophylactic treatment of episodic 

and chronic migraine attacks was approved on 28.09.2021 (Ailani, J. et al., 2021). At 

present (Febraury 2022), rimegepant is undergoing a clinical trial aimed towards approval 

as a prophylactic treatment (phase II/III trial, NCT0372368). On a molecular level, the 

gepants should prove advantageous for patients with cardiovascular diseases. Worthy of 

note is that CGRP-Receptor-Antagonists not only bind to CGRP receptors but also 

possess an affinity for AMY1-Receptors (Hay, DL. et al. 2017). Currently, four different 

CGRP monoclonal antibodies are in use in Germany prophylactically (erenumab, 

fremanezumab, galcanezumab and eptinezumab). These antibodies which have proved to 

be effective in several clinical studies in the immediate years do not present a significant 

negative side effect profile (Holle, D. et al., 2015). In terms of the side effect profile and 

efficacy, no significant differences have been demonstrated among them to date, although 

head-to-head studies between the monoclonal antibodies have not been carried out. All 

monoclonal antibodies show a significantly better tolerability profile when compared to 

first-line therapies available to date (beta-blockers, flunarizine, topiramate, amitriptyline, 

botulinum toxin A (for chronic migraine) (Wurthmann, S. et al., 2020). All available 

monoclonal antibodies are applied subcutaneously.  

 

Eptinezumab, which can be administered intravenously thereby possibly resulting in a 

faster treatment response, was approved in November 2021 for use in the European 

Union. Its approval was largely based on its efficacy and safety in the PROMISE-1 and 

PROMISE-2 studies which confirmed a significant efficacy of epitinezumab in not only 

episodic and chronic migraineurs but also in patients who suffered from medication 

overuse headache (MOH) (Diener, HC. et al., 2020, Ashina, M. et al., 2020).  

 

Recent studies show an effective response of medication overuse headache (MOH) to 

other CGRP (receptor) monoclonal antibodies (Scheffler, A. et al., 2021). 
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1.2.1 PHARMACOKINETICS 
 
Erenumab is a human monoclonal IgG2 antibody possessing an affinity for the calcitonin 

gene-related peptide-receptor. This means its binding on CGRP receptors inhibits CGRP 

binding on its corresponding receptor. In humans, erenumab‘s selectivity is 5000-fold for 

CGRP receptor. It exhibits no agonist or antagonist effect on other human calcitonin 

family receptors including adrenomedullin, calcitonin, and amylin receptors up to the 

highest concentration tested of 10 μM (Shi, et al., 2016). CGRP induced vasodilation is 

mainly through direct activation of CLR/RAMP1 on smooth muscle cells (Andreou, AP. 

et al., 2020).  Erenumab is administered every four weeks as a subcutaneous injection of 

70 or 140 mg subcutaneously resulting in a predominantly linear pharmacokinetic. 

Maximum concentrations of erenumab are reached four to six days after injection. At low 

concentrations, elimination occurs mainly through a saturable binding to CGRP receptors. 

Unspecific proteolytic degradation are main routes of its degradation at higher 

concentrations. It has an elimination half-life of twenty-eight days. Relevant interactions 

with other migraine prophylactic medications have not been reported. Use of erenumab 

was approved in the European Union (EU) in 2018. Erenumab has been shown to be a 

therapeutic option in highly refractive migraine patients (Scheffler, A. et al., 2020). 

 

In 2019, fremanezumab and galcanezumab, obtained approval from the European 

Union. Both bind directly to calcitonin-gene-related-peptide (CGRP). While 

fremanezumab can be applied in a dose of 225 mg monthly or 675 mg (225 mg x 3) 

quarterly, a 240 mg injection of galcanezumab is applied in the first month and 120 mg 

in subsequent months. Fremanezumab is a human monoclonal IgG2 antibody while 

galcanezumab is a IgG4 humanised antibody. Fremanezumab is degraded into small 

peptides and amino acids which can be reused in the body for protein synthesis or 

eliminated through the kidneys. The estimated half-life of fremanezumab is thirty days 

(Bhakta, M. et al., 2021). 

 
An initial intravenous dose of 100 mg epitinezumab (IgG1) is recommended as a loading 

dose, after which a maintenance dose of 100 mg or 300 mg every three months can be 

continued. At the time of writing (February 2022), no renal or live dose adjustments are 

required (Yan, Z. et al., 2021).  
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1.4 STUDY QUESTION 

Preventive migraine treatments aimed at reduction of migraine frequency and severity as 

well improvement of quality of life are generally recommended in every patient who meet 

one of the following criteria (Hien, HA. et al., 2019):  

• Patients having four or more headaches a month or at least eight headache days a 

month 

• Presence of debilitating attacks despite appropriate acute management 

• Difficulty tolerating or having a contraindication to acute therapy 

• Presence of medication-overuse headache (MOH) 

• Patient preference or presence of certain migraine subtypes such as hemiplegic 

migraine, migraine with brainstem aura, migrainous infarction, or frequent, 

persistent, or uncomfortable aura symptoms. 

International guidelines suggest that preventive migraine therapy should be stopped when 

(Silberstein, SD., 2000): 

• The patient develops intolerable adverse events or a severe drug reaction. 

• The drug does not demonstrate even partial effect after two months of therapy and 

disorders such as acute medication overuse has been eliminated. 

• The patient has shown significant benefit.  

In the use of first-line migraine prophylactics, a treatment break after six to twelve months 

is currently recommended to evaluate the necessity for a further drug prophylaxis (Diener, 

HC. et al., 2020, Sacco, S. et al.,2019). The rationale behind this approach is not only to 

assess a possible disease modifying effect obtained from such a prophylactic medication 

but also to evaluate a possible “natural” improvement over the treatment period as 

migraine is a cyclic disorder with varying intensity and severity over time (Andreou, AP. 

et al., 2019). Such a treatment break additionally aims at keeping the duration of therapy 

short, which may help prevent associated side effects and reduce treatment costs.  

 

Accordingly, current German and European guidelines recommend a treatment break of 

CGRP (receptor) monoclonal antibodies treatment after nine to twelve months to re-
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evaluate the efficacy and necessity of further treatment (Diener, HC. et al., 2020; Sacco, 

S. et al.,2019).  The extent of usefulness regarding this therapeutic approach has not yet 

been conclusively clarified.  

The focus of this dissertation is to present qualitative and quantitative analysis with 

respect to above listed - The relevance of treatment break after twelve months of treatment 

with the CGRP monoclonal antibodies. This work presents real world data on this subject 

geared towards establishment of evidence-based guidelines. Validated data obtained 

during in depth interviews obtained at the West-German Headache Center, Essen 

Germany was analyzed. 
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2.0 MATERIALS AND METHODS  

 
2.1  BACKGROUND CHARACTERISTICS OF THE STUDY POPULATION 

46 subjects with an average age of 49.15 years participated in the study. The gender ratio 

of female to male patients was 5.57: 1 (females: 39: males: 7), which corresponds to the 

usual gender distribution of this disease described in the literature.  

 
2.2 METHODOLOGY: EXPLORATORY DESIGN 
 
Informed consent was obtained from all study participants. The subjects gave their 

consent to participate in the study verbally and in writing in accordance with the Helsinki 

Declaration and its amendments. The study was approved by the ethics committee of the 

Medical Faculty of the University of Duisburg-Essen. Patients who met the following 

three criteria were included in the analysis: 

1) A documented history of episodic or chronic migraine with at least four monthly 

migraine days (MMD) which was diagnosed based on the above stated guidelines 

of the International Headache Society (ICHD-3 & ICHD-4 alpha). 

2) An availability of a clearly filled out questionnaire which provided information 

about change in monthly migraine days, change in accompanying signs and 

symptoms before and during migraine attacks, side effects during and after the 

course of the treatment and general satisfaction with the respective CGRP 

monoclonal (receptor) antibody. These questionnaires were verified in a 

standardized interview by a neurologist experienced in management of headache 

and migraine patients. 

3) Previous unsatisfactory treatment with a betablocker (metoprolol or propranolol), 

amitriptyline, flunarizine, topiramate, valproic acid and for chronic migraines 

additionally OnabotulinumtoxinA except in cases where tolerability owing to side 

effects, or an existing contraindication was a concern. This prerequisite was 

included as it was required from the German statutory health insurance. 

4) Completion of at least twelve months of treatment with a calcitonin gene related 

peptide (receptor) monoclonal antibody. 
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5) Completion of a treatment break which was planned to last three months. 

However, for those patients who suffered severely due to the lack of therapy, 

treatment was restarted prematurely. 

 

MMD, MHD and AMD were reported by all patients (n = 46) as average monthly mean 

values over ninety days before treatment and after twelve months of treatment. MMD (!), 

MHD (!) and AMD (!) were also determined over the distinct period of treatment break 

(y) for each patient. Cumulative values obtained from patients during the mandatory 

treatment break were standardized to monthly equivalents ((! ÷ y) x 30). Response rates 

to changes in concomitant symptoms are as follows: aura (n = 34), need for rest (n = 46), 

vertigo (n = 46), nausea (n = 46), phono- and photophobia (n = 46), and response to acute 

medication (n = 46). All patients stated how satisfied they were with a mandatory 

treatment break (n = 46).  

 

2.3  DATA COLLECTION, RECRUITMENT AND ANALYSIS  
2.3.1  HEADACHE DAIRIES 

Only patients who had completed at least twelve months of treatment with a monoclonal 

antibody (erenumab, fremanezumab or galcanezumab) were included in the study. 

Standardized headache diaries of the West German Headache Center, Essen was filled by 

patients and presented before initiation of treatment, during subsequent quarterly visits, 

as well as before and after treatment break. Headache intensity, duration and quality of 

headache attacks, concomitant symptoms during headache attack, headache triggers, 

acute medications including specific days of intake and workdays missed due to headache 

were accounted for using these standardised headache dairies. 

 

2.3.2  PATIENT QUESTIONNAIRE 

Eligible patients indicated on corresponding questionnaires monthly headache days 

during quarterly visits in the West German Headache Center, on termination of treatment 

and eventually before termination of the treatment pause with a monoclonal antibody. 

Changes in psychosocial factors, medications including other migraine acute medications 

and monthly days of intake, headache intensity, length, concomitant vegetative 
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symptoms, and response to acute medication were reported. Subjects ultimately indicated 

satisfaction with the treatment pause.  

 

2.3.3  ENSURING RELIABILITY, VALIDITY AND OBJECTIVITY  

A plausibility test of the filled headache diaries and patients’ questionnaires was carried 

out during hospital visits by a headache specialist after which the cumulative data were 

digitally documented by an independent headache specialist and assistant in a statistical 

software. 

 

2.3.4  ETHICAL CONSIDERATIONS 

All respondents participated voluntarily in the study. Informed consent was obtained from 

all participants. The time point of treatment re-initiation during treatment pause was 

decided by patients. Study approval was obtained from the independent ethics board of 

the University Hospital Essen (19–9004-BO). Collected data are being held confidential.  

 

2.4     DATA ANALYSIS  

2.4.1  DATA ANALYSIS SOFTWARE 

The data was analysed using SPSS software (IBM Corp. Released 2020. IBM SPSS 

Statistics for Windows, Version 27.0. Armonk, NY: IBM Corp) 

  

2.4.2  STATISTICAL TECHNIQUES  
Friedman test of differences among repeated measures was used to compare MMD, MHD and 

AMD before, after twelve months of treatment and after the treatment break. Wilcoxon signed-

rank test was conducted as a post hoc test to analyze population mean differences between MMD, 

MHD and AMD after twelve months of treatment and during the therapeutic break. The test 

procedures were two-sided and Bonferroni’s method for multiple comparison was applied (alpha 

= 0.05/3). Descriptive statistics was carried out to evaluate changes in concomitant symptoms, 

acute medication response as well as treatment satisfaction during the treatment break. 

 

2.5    DATA AVAILABILTY STATEMENT 

The data that supports the findings in this report were collected from clinical reports, 

patients’ records, and questionnaires recorded in paper and informatics systems. The data 
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is available in an anonymized form from the corresponding author on reasonable request 

by a qualified investigator.
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3.0 RESULTS 
 
Forty patients were treated with erenumab, 4 with galcanezumab, and 2 with 

fremanezumab. Demographic data and numbers of MMD, MHD and AMD before 

initiation of treatment, after 12 months, and after initiation of the mandatory treatment 

break are summarized in Table 2.  

 

Generally, 4.35 % (n = 2), 15.22% (n = 7), 41.30% (n = 19) and 39.13% (n = 18) of 

migraine patients treated with CGRP (receptor) mAbs for 12 months showed a 100%, 

75% (75-99%), 50% (50-74%) and an insufficient (< 50%) reduction in MMD hereafter 

respectively. Mandatory treatment break lasted 63.60, 47.14, 65.89 and 73.89 days among 

the above listed efficacy subgroups 100%, 75%, 50% and insufficient respectively. MMD 

(∆ 6.25, SE 1.21, p < .001), MHD (∆ 7.54, SE 1.62, p < .001) and AMD (∆ 4.26, SE 1.36, 

p = .005) increased significantly during the treatment break only among migraine patients 

who had previously obtained a 50 % (50-74%) reduction in MMD following 12 months 

of CGRP (receptor) mAb treatment. Changes in MMD, MHD and AMD among efficacy 

sub-groups are summarised in Table 3.  

 

Following 12 months of CGRP (receptor) mAb treatment, there was a significant decrease 

in MMD among episodic (9.38 vs 3.84 MMD, p = .001) and chronic (14.50 vs 7.03 

MMD, p < .001) migraine patients. Changes in MHD of episodic (11.69 vs 4.47 MHD, 

p = .307) migraine patients were insignificant. MHD of chronic migraine patients (18.38 

vs 12.66 MHD, p < .001) and AMD (EM: 9.04 vs 3.99 AMD, p = .001; CM: 12.78 vs 

6.94 AMD, p < .001) were significantly decreased. 

 

The average duration of treatment break in EM and CM patients were 68.88 and 58.92 

days respectively. Sixty-four percent of EM patients (n = 9) reported at least a 50% 

increase in MMD, MHD, as well as AMD during the mandatory treatment break. Fifty-

six percent (n = 18), 47% (n = 32) and 41% (n = 13) of CM patients reported at least a 

50% increase in MMD, MHD, and AMD during the mandatory treatment break 

respectively. The mean number of MMD was increased by 5.18 (SE 0.92, p < .001) in 

EM patients and by 5.06 (SE 1.22, p = .003) in CM patients during the treatment break. 
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The mean number of MHD was increased by 7.37 (SE 1.96, p =.013) in EM patients and 

by 4.62 (SE 1.37, p =.004) in CM patients during the treatment break. The mean number 

of AMD was increased by 4.72 (SE 0.87, p =.004) in EM patients and by 3.01 (SE 1.08, 

p =.013) in CM patients during the treatment break (Figure 7).  

 
 

 

Figure 7 showing changes in monthly migraine days during and after calcitonin gene-

related peptide (CGRP) monoclonal antibody treatment. MMD: monthly migraine days  

 

Pre-treatment MMD (EM: p = 1.00, CM: p = .053), MHD (EM: p < .001, CM: p =.401) 

and AMD (EM: p = 1.00, CM: p =.067) did not significantly differ from levels during 

the mandatory treatment break. 

 

More than half of patients reported an increase in length (n = 35, 76%) and intensity of 

migraine attacks (n = 39, 85%) during the treatment break. Concomitant vegetative 

symptoms deteriorated less (Figure 8). 
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Figure 8 showing changes in concomitant vegetative symptoms and efficacy of acute 
medications during treatment break from calcitonin gene-related peptide (CGRP) 
monoclonal antibodies. 

 
Self-reported general satisfaction with the mandatory treatment break was low (very 

unsatisfactory/unsatisfactory: 83 %, n = 38). All patients continued CGRP-migraine 

therapy after the mandatory treatment break. 
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EPISODIC MIGRAINE (n=14) 

 
 

Baseline vs 
during 

treatment 
break 

 
Age, y: 49.5 (SD 7.0) 
 
female: male: 12:2 
 

 Before treatment 
(Baseline) 

At 12th month, d 50% response 
(vs baseline), % 

p-value Change from 
baseline, d 

During treatment 
break 

50% worsening   
(vs 12 months), % 

Change from 
12th month, d 

p-value p-value 
 

MMD (SD) 9.38 (2.88) 3.84 (2.57) 42.9 = .001 -5.54 (SE 0.74) 9.02 (3.79) 64.29 (n = 9) 5.18 (SE 0.92) < .001 = 1.00 

MHD (SD) 11.69 (2.46) 4.47 (2.30) 35.7 =.307 -5.31 (SE 0.87) 11.84(7.36) 64.29 (n = 9) 7.37 (SE 1.96) =.013  < .001  

AMD (SD) 9.04 (3.02) 3.99 (2.29) 35.7 = .001 -5.04 (SE 0.82) 8.71 (3.43) 64.29 (n = 9) 4.72 (SE 0.87) =.004 = 1.00 

 
CHRONIC MIGRAINE (n=32) 

 
 

Baseline vs 
during 

treatment 
break 

 
Age, y: 48.8 (SD 12.9)  
 
female: male: 27:5 
 

 Before treatment 
(Baseline) 

At 12th month, d 50% response (vs 
baseline), % 

p-value Change from 
baseline, d 

During treatment 
break 

50% worsening    
(vs 12 months), % 

Change from 
12th month, d  

p-value p-value 

MMD (SD) 14.50 (4.84) 7.03 (5.15) 50.0 < .001  -7.47 (SE 0.88) 12.09 (7.04) 56.25 (n = 18) 5.06 (SE 1.22) = .003 = .053 

MHD (SD) 18.38 (5.49) 12.66 (7.97) 37.5 < .001 -5.72 (SE 1.41) 17.29 (8.21) 46.88 (n = 32) 4.62 (SE 1.37) = .004 = .401 

AMD (SD) 12.78 (5.51) 6.94 (5.42) 40.6 < .001  -5.77 (SE 0.86) 9.73 (6.16) 40.63 (n = 13) 3.01 (SE 1.08) = .013 = .067 

 
Table 2 showing patients’ characteristics and cross-sectional trends during and after calcitonin gene-related peptide (CGRP) treatment  

MMD: monthly migrane days, MHD: monthly headache days, AMD: days of acute medication intake, SD: standard deviation.   
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Table 3 showing significance levels with respect to changes in MMD, MHD and AMD efficacy sub-groups respectively during treatment 

break from calcitonin gene-related (receptor) monoclonal antibodies 

MMD: monthly migrane days, MHD: monthly headache days, AMD: days of acute medication intake, SD: standard deviation.   
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4.0 DISCUSSION  
 

Our real-world data suggest that the guideline recommendation of a treatment break after 

a year of treatment with CGRP-monoclonal antibodies results in significant worsening of 

MMD, MHD, AMD, intensity of attacks, length of attacks, as well as concomitant 

symptoms in most migraine patients when compared to levels immediately following 12 

months of CGRP (receptor) monoclonal antibody treatment. Similarly, although our work 

was not specifically designed to formally assess disease modification, a relevant disease 

modification did not appear to exist after a year of CGRP-monoclonal antibody-treatment.  

 

The emergence of the CGRP-monoclonal antibodies, which are the first of a class of 

migraine prophylactics designed to target specific known mechanisms involved in a 

migraine attack (the trigeminal pain system), presents a case for a detailed observation of 

a possible modification of migraine during treatment.   

 

Our data confirms recently published cohort studies by De Matteis et al. (De Matteis, E. 

et al., 2021), di Cola et al. (di Cola, FS. et al. 2021) and Gantenbein et al. (Gantenbein, 

AR. et al., 2021).  De Matteis et al. showed a significant early disease worsening in more 

than 50 % of patients after erenumab discontinuation after a 52-week treatment in patients 

with a continuous positive response to the drug (n = 32). In a multicentric observational 

study conducted by di Cola et al., patients who underwent a treatment break from 

erenumab (17.06 ± 6.5 vs 4.8 ± 2.5; p < 0.001) reported a significant increase (255%) in 

MMD. A significant reduction in MMD was observed three months after treatment re-

initiation, comparable to the effectiveness before the treatment break. Gantenbein et al. 

showed, similarly but in a cohort study, increased MMD in the first (52.9%, n = 34) and 

second (88.2%, n = 34) months after the CGRP (receptor) mAb treatment break. 

Surprisingly, the cohort study by Gantenbein et al. showed that in the second month 

during the mandatory treatment break, patients still had less MMD than before the initial 

start of mAb treatment (EM: (9 ± 5 (n =19) vs 14 ± 7 (n = 31)) and CM: (8 ± 4 (n =15) 

vs 20 ± 5 (n = 21)). This suggests a possible residual effect after discontinuation of the 

CGRP (receptor) mAb treatment or a disease modification. Raffaelli et al.’s work, in a 
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similar fashion, encourages discussions on the concept of a possible disease modification 

or a residual effect after discontinuation of the CGRP (receptor) mAb treatment (Raffaelli, 

B. et al., 2019). In this work, Raffaelli et al. did not observe a significant difference in 

monthly migraine days during a 12-week observation period after open-label termination 

when compared with the last 4 weeks of preventive erenumab and galcanezumab 

treatment of chronic migraine patients (p = 0.228, n = 16). Our results, though 

methodologically different from the above listed studies, did not show a significant 

modification in MMD, MHD, or AMD after a year of treatment.  

 

Like our findings, a significant disease modification during a 5-month follow-up interval 

after a 6-month double-blind treatment period could not be established in the EVOLVE-

1 and -2 studies (Stauffer, VL. et al., 2019). In these studies, there was a significant 

increase in monthly migraine days in the first post-treatment month for patients 

previously treated with 120 mg (p < .01) and 240 mg (p < .001) of galcanezumab. The 

quality of life among patients previously treated with galcanezumab also worsened 

significantly.  

 

Similarly, Andreou et al observed that 91% of episodic migraine patients reported a 

significant worsening in migraine which necessitated a re-initiation of treatment after 

voluntary discontinuation of treatment with OnabotulinumtoxinA (Andreou AP. et. al., 

2018). Noteworthy, the investigated migraine patients in this study previously showed no 

satisfactory response to first-line prophylactic medications before initiation of treatment 

with OnabotulinumtoxinA. Also, 34% of the 200 patients (n = 68) who underwent the 

voluntary treatment discontinuation from OnabotulinumtoxinA had been reclassified 

from a chronic to episodic migraine during the treatment, which indicates a good therapy 

response before the treatment break. 

 

An important contrasting study to ours was the double-blinded PROMPT study (Diener, 

HC. et al., 2007). In this study, Diener et al demonstrated a possible disease modifying 

effect during a treatment break following a 26-week open-label phase treatment with 

topiramate. A striking finding observed during the treatment break was that even though 

an increase in MMD was reported, a significant sustained benefit existed among migraine 
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patients after six months of treatment with topiramate as MMD did not return to pre-

treatment baseline values (p < .0001). This benefit was attributed to a possible repair of 

an existing central neuronal dysfunction implicated in migraine-pathophysiology. These 

results matched those observed in earlier studies with migraine preventive treatments 

such as flunarizine and beta-blockers (Nuti A. et al., 1996; Wöber C. et al.,1991).  

 

Our study also investigated changes in MMD, MHD and AMD among various efficacy 

subgroups. We observed that patients who obtained a less than 50 % reduction in MMD 

during treatment with CGRP (receptor) mAbs did not show a relevant increase in MMD, 

MHD, and AMD during the mandatory treatment break. Although patients who obtained 

a 50 – 64% reduction in MMD during CGRP (receptor) mAb-treatment reported a 

significant increase in MMD, MHD and AMD during the mandatory treatment break, 

patient subgroups who benefitted even more from CGRP (receptor) mAb-treatment (≥ 75 

% response rate) surprisingly reported no significant change in MMD, MHD, and AMD. 

This inconsistency may be due to our relatively small sample size among efficacy 

subgroups who obtained more than a 75 % treatment benefit.  

 

It remains uncertain to what extent long-term treatment with CGRP (receptor) 

monoclonal antibodies results in an over- or under-expression of CGRP-receptors. 

Clinical effects of these are equally yet to be seen.  Future studies should focus on 

ascertaining an optimal timing when patients best benefit from a treatment break. 

Furthermore, we are presently short of sufficient data regarding the course of migraine 

after re-initiation of CGRP (receptor) mAb after a treatment break. This should also be 

an interest for future investigations as a relative improvement or worsening of symptoms 

compared to CGRP-mAb-naïve states are possibilities hereafter.  

 

The findings in our report are subject to five limitations. First, a possible nocebo effect 

after an unvoluntary discontinuation of effective treatment cannot be ruled out. Further 

data is needed from patients who terminate treatment on their own volition or in the 

context of a placebo-controlled study. Secondly, it remains unclear to what extent patients 

who have high frequencies of migraine attacks, yet not affected by a chronic migraine or 

another headache subtype, will fare after discontinuation of CGRP (receptor) mAbs. 
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Another limitation to our study was its monocentric nature.  In addition, an assessment of 

the quality of life during the treatment break is needed.  Furthermore, a standardization 

of MMD, MHD, and AMD according to the duration of the treatment break (as a measure 

of average disease burden spread over 3 months) may not be an adequate estimate for 

evaluation of real-world changes in patients' frequency as some patients may still have a 

greater than 50 % response for example in the first month and a worsening thereafter. 

Finally, our sample size was relatively small, and our data was largely obtained from 

patients treated with erenumab. More data is required especially regarding CGRP ligand 

antibodies (galcanezumab and fremanezumab).  
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4.0 CONCLUSION AND SUMMARY 

 
A mandatory generalised pause of CGRP (receptor) monoclonal antibody treatment after 

one-year results in a worsening of an already improved migraine when compared to 

CGRP (receptor) mAb-naive states. This procedure currently recommended in the 

guidelines caused a high level of dissatisfaction among most patients and thus it should 

be critically re-assessed.
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DISSERTATION SUMMARY IN ENGLISH 

Clinical routine data of highly therapy refractory migraine patients were analysed before 

treatment with CGRP monoclonal antibodies (baseline), after 12 months of treatment and 

following a treatment break between November 2018 and December 2020 in the West 

German Headache Centre, University Hospital Essen, Germany. Monthly migraine days 

(MMD), monthly headache days (MHD) and days of acute medication intake (AMD) 

were assessed. Statistical analysis was performed using the Friedman Test. Post hoc 

analysis was conducted using Wilcoxon signed-rank test. Descriptive statistics were 

performed to evaluate changes in vegetative symptoms, acute medication response as well 

as treatment satisfaction during the treatment break.  

Complete clinical data from 46 migraine patients (14 episodic migraine (EM), 32 chronic 

migraine (CM) patients) treated with erenumab (n = 40), galcanezumab (n = 4) and 

fremanezumab (n = 2) were analysed. The mean number of MMDs among EM and CM 

patients after 12 months of CGRP antibody treatment increased during the recommended 

treatment break by 5.18 (SE 0.92, p < .001) and 5.06 (SE 1.22, p =.003) days, 

respectively. There was an increased intake of acute medications among episodic (4.72, 

SE 0.87, p =.004) and chronic migraine patients (3.01, SE 1.08, p = .013) during 

treatment break. Eighty-three percent of patients (n = 38) were dissatisfied with the 

mandatory treatment break. All patients continued with a CGRP (receptor) monoclonal 

antibody after the mandatory treatment break.  

A mandatory break in calcitonin gene-related peptide monoclonal (receptor) antibody 

therapies had a negative short-term impact on migraine patients. 
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ZUSAMMENFASSUNG DER DISSERTATION AUF DEUTSCH 

Klinische Daten von hoch-therapieresistenten Migränepatienten wurden vor einer 

Behandlung mit monoklonalen CGRP-Antikörpern (Baseline), nach einer 12-monatigen 

Behandlung und nach einer Behandlungspause zwischen November 2018 und Dezember 

2020 im Westdeutschen Kopfschmerzzentrum, Universitätsklinikum Essen, Deutschland, 

analysiert. Bewertet wurden monatliche Migränetage (MMD), monatliche 

Kopfschmerztage (MHD) und Einnahmetage von akuten Medikamenten (AMD). Die 

statistische Analyse wurde unter Verwendung des Friedman-Tests durchgeführt. Die 

Post-hoc-Analyse wurde unter Verwendung des Wilcoxon-Vorzeichen-Rang-Tests 

durchgeführt. Veränderungen der vegetativen Symptome, des akuten Ansprechens auf 

Medikamente sowie der Behandlungszufriedenheit während der Behandlungspause 

wurden mit deskriptiver Statistik evaluiert. 

Es wurden vollständige klinische Daten von 46 Migränepatienten (14 Patienten mit 

episodischer Migräne (EM), 32 Patienten mit chronischer Migräne (CM) Patienten), die 

mit Erenumab (n = 40), Galcanezumab (n = 4) und Fremanezumab (n = 2) behandelt 

wurden, analysiert. Die durchschnittlichen MMDs bei EM- und CM-Patienten nach einer 

12-monatigen CGRP-Antikörperbehandlung stieg während der empfohlenen 

Behandlungspause um 5,18 (SE 0,92, p < 0,001) bzw. 5,06 (SE 1,22, p = 0,003) Tage an.  

Die Einnahmetage von Akutmedikationen bei episodischen (4,72, SE 0,87, p = 0,004) 

und chronischen Migränepatienten (3,01, SE 1,08, p = 0,013) nahm während der 

Behandlungspause zu. Dreiundachtzig Prozent (83%) der Patienten (n = 38) waren mit 

der Therapiepause unzufrieden. Alle Patienten führten die Behandlung mit einem 

monoklonalen CGRP (Rezeptor)-Antikörper nach der obligatorischen Behandlungspause 

fort. 

Eine obligatorische Pause einer Therapie mit Calcitonin Gene-Related Peptide-

(Rezeptor)-Antikörpern hatte kurzfristig eine negative Auswirkung auf 

Migränepatienten. 
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7.0 APPENDIX 
7.1  LIST OF ABBREVIATIONS 

AMD    acute medication days 

CGRP    calcitonin gene-related peptide 

CM    chronic migraine 

CTZ   chemoreceptor trigger zone  

EA-2    episodic ataxia type 2  

EM    episodic migraine 

et al    et alia meaning and others 

FDA    The United States food and drug administration 

FHM    familial hemiplegic migraine 

GBD    global burden of disease 

GHC    german headache consortium 

HM    hemiplegic migraine 

ICHD    international classification of headache disorders 

IHS    international headache society 

mAbs    monoclonal antibodies 

MHD    monthly headache days 

MMD    monthly migraine days 

MOH    medication overuse headache 

PAG    periaqueductal gray matter 

S.E.     standard error  

SD    standard devation 

WHO    world health organisation 

YLD    years lost due to disability 

5-HT    serotonin (5-hydroxytryptamin) 

∆   difference or a change in values 
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7.2  TABLE OF FIGURES AND TABLES 
 

 
Figure 1: Distribution of headache in the past twelve months by headache type  

p. 6 

Figure 2: Phases of a migraine attack      p. 11 

 

Figure 3: The trigeminovascular system      p. 14 

 

Figure 4: Possible sites of action of triptans in the trigeminovascular system             

                                                                                      p. 15

  

Figure 5: Levels of CGRP-, substance P (SP)- and neuropeptide-Y (NPY) in the 

external jugular vein during migraine attacks compared with patients in 

interictal states (control groups).      P. 16 

 

Figure 6: Pathomechanisms of CGRP-Receptor antagonists & anibodies  p. 17 

 

Figure 7:   Changes in MMD during and after CGRP therapy   p. 27 

 

Figure 8:  Changes in concomitant vegetative symptoms and efficacy of acute 

medications during treatment break from CGRP antibodies   p. 28 

 

 

 

 

 

 

 

Table 1:  Comorbidities in headache patients     p. 7 

 

Table 2: Patients’ characteristics and cross-sectional trends during and after CGRP 

therapy         p. 29 

Table 3: Changes in MMD, MHD and AMD among efficacy sub-groups during 

treatment break from CGRP (receptor) mAbs   p. 30 
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7.3 QUESTIONNAIRE 
 

 
 

 

 

 
Aufkleber/ Patienten ID 

                                            

 
 
 
 
 
 
 
 
Patientenfragebogen nach Medikamentenpause  

Sie haben nun für 12 Monate eine Antikörpertherapie erhalten. Tragen Sie in diesen 

Bogen nur ein, was seit Pause der Therapie zutrifft! 

Angaben über Zeit ohne Antikörpertherapie 

Kopfschmerztage insgesamt seit Pause der Medikation: 
1. Monat:          2. Monat:        3. Monat:  

Migränetage insgesamt seit Pause der Medikation:   
1. Monat:          2. Monat:         3. Monat:  

Anzahl der Tage, an denen eine Akutmedikation/Schmerzmittel 
eingenommen wurde, insgesamt seit Pause der Medikation: 

1. Monat:          2. Monat:        3. Monat:  
Anzahl der Ausfalltage an der Arbeit (Wenn Sie den Arbeitsplatz wegen  
Kopfschmerzen verlassen mussten, zählt dies auch als Ausfalltag)  
insgesamt seit Pause der Medikation: 

1. Monat:          2. Monat:        3. Monat:  
 

 

 

Klinik für Neurologie 
Direktor 
Univ.-Prof. Dr. Ch. Kleinschnitz 
Tel.: 0201/723-2461 Fax:-5901 
 
Westdeutsches 
Kopfschmerz-Zentrum 
Leiterin: Prof. Dr. Med. D. Holle-Lee  
Tel.:0201/723-2464 Fax:-5854 
http://westdeutsches-kopfschmerzzentrum.de 

Datum der letzten Medikamenten-Spritze  

Pause insgesamt in Tagen (ab Datum der 

ausgelassenen Spritze) 

 

Dosierung (mg)  

Besondere Belastungsfaktoren (Krankheit, 

Arbeitsplatzwechsel, etc.) 

 

Lebensstiländerungen (z.B. Sport)  

Table 3 showing changes in concom
itant vegetative sym

ptom
s and efficacy of 

acute m
edications during treatm

ent break from
 CG

RP antibodies. H
0  = Expected 

count 

Table 2 showing changes in concom
itant vegetative sym

ptom
s and efficacy of 

acute m
edications during treatm

ent break from
 CG

RP antibodies. H
0  = Expected 

count 
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Aktuelle Medikation:  

Vorbeugende/ Prophylaktische Migränemedikation außer Antikörper? 

Wirkstoff Dosis Einnahmedauer (seit wann ?) 

 
 

  

 
 

  

 
 

  

 

Wirkung der Akutmedikation/Schmerzmittel in der Therapiepause: 

 

Wirkstoff/Präparatname 

 

Wirkt das Medikament in der 

Kopfschmerzsituation: 

       Ja                          Nein                        Etwas 

 
 

 
 

 

Änderung der Kopfschmerzen in der Therapiepause (bitte ankreuzen): 

 Besser  Schlechter Unverändert Nicht 

vorhanden* 

Intensität der Attacken     

Länge der Attacken     

Ansprechen auf Akutmedikation     

Aura     

Schwindel     

Übelkeit und Erbrechen     

Licht- und Lärmempfindlichkeit     

Ruhebedürfnis     

* Wenn Sie das beschriebene Symptom bei ihrer Migräneerkrankung nicht haben, kreuzen sie dieses Feld an 

 

Verschlechterung aufgetreten unter Therapiepause? 

Ja Nein 

 

Wenn ja, welche? 

 

 

Fragen und Kommentare 
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Allgemeine Zufriedenheit mit der Therapiepause (bitte ankreuzen): 

r 

Von links nach rechts (Sehr unzufrieden / Unzufrieden / Mäßig zufrieden / zufrieden / Sehr zufrieden) 
 
 
Vom Arzt auszufüllen: 
  
Kopfschmerztagebuch vorliegend und verglichen? 
            
     Ja                          Nein 
 
 
Procedere: 
 Erneuter Beginn der Therapie nach 3 Monate 
 Erneuter vorzeitiger Beginn der Therapie  
 Fortsetzung der Therapiepause 
 Abbruch der Therapie, keine weitere Antikörpertherapie weil: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Datum, Unterschrift (Arzt) 
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