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Abstract
To study the short- and long-term effects of preventive treatment in a cohort of migraine patients, enlightening possible pre-
dictive factors for ineffectiveness and also analyzing the preventive’s dropout rates, clarifying the underlying reasons. This 
retrospective analysis included 210 patients who received a diagnosis of migraine without aura (MO), migraine with aura 
(MA), or chronic migraine (CM), according to ICHD-3 diagnostic criteria, with indication for prophylactic treatment. Three 
groups were defined and studied regarding the efficacy of oral preventives and dropout rates: group A referred to patients 
treated with a first preventive, group B with a second, and group C a third, respectively. Overall efficacy of our preventive 
treatment was low with 40% of patients improving with their first preventive. Also, successive prophylactic attempts were 
associated with progressively lower rates of efficacy. Patients in whom coexisted MOH (medication overuse headache) had 
lower rates of preventive inefficacy. The preventive’s dropout rates observed were also high (reaching 63.2% in subgroup 
C patients) with adverse drug reactions such as weight gain and cognitive dysfunction being the main reason for this. The 
modest effect of the oral preventive drugs as well as the high proportion of patients who dropped out due to drug side events 
confirms that in a significant proportion of patients, oral preventives can only delay a more focused therapeutic approach 
such as the new therapies with monoclonal CGRP antibodies.

Keywords  Migraine · Oral preventives · Prophylactic treatment · Dropout · Adverse effects · Medication overuse headache 
(MOH) · Calcitonin gene-related peptide (CGRP) monoclonal antibodies

Background

Migraine is a common and disabling neurological condition 
that affects approximately 12–14% of the adults in occiden-
tal countries [1]. Despite advances in the management of 
headache disorders, some patients with migraine remain 
without symptomatic pain relief despite acute or preventive 
treatments [2].

Treatment should be individualized for each patient, tak-
ing into account variables such as frequency and severity of 
migraine episodes, trigger factors, comorbidities, patient’s 
lifestyle, and patient preferences [3]. To date, pharmaco-
logical care of migraine headaches includes acute therapies 
aimed to relieve the symptoms during the attacks and pre-
ventive therapies that aim to reduce migraine frequency, 
duration, or severity of attacks [4].

A preventive migraine drug is considered effective if it 
reduces migraine attack frequency or days by at least 50% 
within 3 months. Additional benefits include reduced attack 
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duration or severity, enhanced response to acute treatments, 
improved ability to function, and reduced disability [5].

Currently available preventive oral drugs belong to dif-
ferent therapeutic classes, primarily developed for other dis-
orders such as epilepsy, depression, or high blood pressure: 
topiramate, amitriptyline, propranolol, respectively (among 
others) [6]. Until recently, the therapeutic choice for preven-
tion was influenced mainly by comorbidities and adverse 
effects. The approval of onabotulinumtoxinA (for chronic 
migraine prevention only) and monoclonal antibodies to 
calcitonin gene–related peptide or its receptor (for migraine 
prevention of any frequency), such as eptinezumab, fre-
manezumab, galcanezumab, and erenumab are options for 
patients with frequent migraine who have not responded to 
established oral medications [7, 8]. These medications target 
the peripheral trigeminovascular system and do not signifi-
cantly penetrate the blood–brain barrier. Therefore, they are 
typically better tolerated than alternative treatments. How-
ever, cost and access may limit its use, and existing guid-
ance from the American Headache Society recommends that 
monoclonal antibodies to calcitonin gene–related peptide or 
its receptor should be offered when established treatments 
are ineffective [9].

The indications for migraine preventive treatment have 
been well described: should be prescribed for patients hav-
ing four or more headaches a month or at least eight head-
ache days a month, having debilitating attacks despite appro-
priate acute management, difficulty tolerating or having a 
contraindication to acute therapy, patients with medication-
overuse headache (MOH), in case of patient preference, or in 
the presence of certain uncommon migraine disorders where 
non-headache symptoms are prolonged or severe (such as 
hemiplegic migraine or frequent, persistent, or uncomfort-
able aura symptoms) [10]. However, there are still some con-
cerns with limited efficacy, an unfavorable side effect profile 
and relatively low benefits of preventive treatments [11].

The available data about preventive treatment prescriptions 
and their efficacy in patients observed at third-level headache 
centers is scarce. Such data could potentially help understand 
the utility of available preventive drugs and the real need for 
new drugs for migraine prevention [12]. Numerous studies have 
reported real data about preventive treatment prescription for gen-
eral practitioners (GPs) and neurologists. In the USA, an obser-
vational study with 43,660 migraine patients receiving different 
preventive drugs highlighted the main comorbidities associated 
with its prescription, but there are no data on specific treatments 
and their effects [13]. Another study, in Italy, evaluated the use of 
triptans in migraine patients proving that the use of triptans was 
significantly lower among subjects treated with oral preventive 
therapies than among those without these drugs, though mild 
improvement was present in the group with chronic migraine. 
This study pointed out the limitations of current preventive thera-
pies, which, in general, has revealed low benefits and reinforces 

the idea that migraine patients have unmet needs [14]. A Spanish 
study assessed the determinants of the prescription of migraine 
acute or preventive therapies by 155 neurologists. It concluded 
that management of episodic migraine differed from chronic 
migraine, both in terms of neurologist treatment’s choice and in 
their perceived efficacy, although there is scarce evidence of the 
real efficacy of those treatments [15].

Also, although preventive’s failure is considered when 
there is a lack of efficacy or tolerability to the preventive 
drug, a well-accepted definition of failure is needed in 
clinical practice and for research [2]. There are available 
consensus trying to define failure to acute therapies such as 
triptans [16]. These definitions will be helpful in standard-
izing research on migraine preventive care.

The aim of this study was to determine the proportion 
of patients for whom preventive treatment was effective, 
trying to enlighten the predictive factors for ineffectiveness 
and also analyze the preventive dropout rates, clarifying the 
underlying reasons.

Subjects and Methods

Study Design

This was an observational retrospective cohort study based 
on data collected in a tertiary headache center—Hospital of 
Braga, Portugal.

Setting

All patients were asked to keep a headache diary after their 
first visit and to return for a follow-up visit. An example 
of a headache diary used by patients is reported in Fig. 2 
(supplementary). The local Ethics and Health Committee of 
Braga’s Hospital approved the use of the electronic database.

Table 1   Pre-treatment demographic and clinical evaluation

Clinical factors Mean (SD)/n (%)

Age (years) 35 ± 13 (9–70)
Gender (female/male) 189 (90%)/21 (10%)
Frequency (episodic/chronic) 177(84.3%)/33(15.7%)
Aura 45 (21.4%)
Migraine onset age 21.8 ± 10.8 (8–60)
Anxiety 70 (33.3%)
Depression 63 (30%)
Medication overuse headache 40 (19%)
Fibromyalgia 25 (11.9%)
Allodynia 10 (4.7%)
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Participants

The present data was extracted from an electronic dataset 
collected from October 2014 to December 2020.

We analyzed a consecutive sample of every patient fol-
lowed at headache consultation in our hospital who received 
a diagnosis of migraine without aura (MO), migraine with 
aura (MA), or chronic migraine (CM), according to ICHD-3 
diagnostic criteria [17]; we included those who were pre-
scribed with a preventive treatment according to Portuguese 
guidelines and who had had a control visit after their first 
access [10]—those who abandoned the consultation after 
an initial assessment despite they had started on medication 
were excluded.

We divided our patients in 3 different subgroups.

 > Subgroup A refers to all patients being treated with 
a first preventive drug—we included all the preventive 
drugs with level of evidence A according to Portuguese 
guidelines, including antidepressants (amitriptyline), 
beta-blockers (propranolol and metoprolol), calcium 
channel blockers (flunarizine), and antiepileptic drugs 
(topiramate and acid valproic).
 > Subgroup B refers to patients treated with a second 
preventive—we did a therapeutic switch from the first 
preventive to a different one with evidence level A or to 
a preventive of evidence level B.
 > Subgroup C refers to patients treated with a third preven-
tive—we did a therapeutic switch from the previous second 
preventive to another one with evidence level A (different 
from the previous used drugs) or evidence level B.

Of evidence level B the following drugs were used: 
gabapentin, fluoxetine, or venlafaxine, mainly because of 
the presence of comorbid depression in those patients. Other 
drugs with level B or C of evidence, such as candesartan or 
verapamil, were not used in our analysis.

Variables

As a primary outcome measure of the effectiveness of pre-
ventive treatment, we considered the change in the frequency 
of headache at follow-up visit. Treatment was considered 
effective once it could reduce the average monthly number 
of headache days by 50% when compared to the average of 
the 3-month period previous to the beginning of medication. 
For all the preventive drugs, the minimum dose considered 
effective was reached previously to the therapeutic switch.

We analyzed the effectiveness of preventive treatment 
with the first, second, and third prophylactic attempts.

All patients were given suggestions to take triptans and/
or NSAIDs (400–600 mg of ibuprofen) for migraine attacks. 
Patients with MOH were requested to replace the abused 
drug and to seek symptomatic therapy only in cases of severe 
headache while they were starting on a prophylactic drug.

As possible predictive factors for ineffectiveness of the 
oral preventive treatment, we considered gender, migraine 
onset age, frequency of the headache (episodic or chronic), 
the presence of aura, allodynia, and comorbidities includ-
ing anxiety, depression, fibromyalgia, and MOH (Table 5).

We also measured dropout rates of the preventive treat-
ments and analyzed the underlying reasons (Table  4). 

Table 2   Frequency of 
prophylactic drugs on headache 
consultation

Drugs
(daily dosages)

Subgroup A 
First preventive
n (%)

Subgroup B 
Second preventive
n (%)

Subgroup C 
Third preventive
n (%)

Amitriptyline
10–25 mg

85 (40.5) 20 (15.9) 16 (21.1)

Topiramate
50–100 mg

75 (35.7) 34 (26.9) 21 (27.6)

Propranolol
80–160 mg

31 (14.8) 42 (33.3) 15 (11.9)

Flunarizine
5–10 mg

11 (5.2) 7 (5.5) 1 (0.8)

Valproate
800–1500 mg

8 (3.8) 12 (5.5) 13 (17.1)

Evidence level B drugs
Fluoxetine
20–30 mg
Venlafaxine
75–150 mg
gabapentin
300–120 0 mg

0 11 (8.7) 10 (13.2)

Total 210 126 76
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“Dropout” refers to the patients who stopped the preventive 
on their own decision before the subsequent visit or obser-
vation in which all outcome data are missing after a certain 
point.

The lack of distinction between headache and migraine 
days could be potentially confusing for the evaluation of 
the outcome; a source of potential bias is the low reliabil-
ity of headache diaries (with potential lack of data about 
the number of migraine days in the medical diaries) and, as 
this was a retrospective study, the data was not collected at 
a fixed interval. Also we consider there is a potential bias 
in the choice of treatments other than those recommended 

as evidence level A drugs (included in the subgroups B 
and C), which may happen in clinical practice.

Patients with missing data for the variables considered 
primary and secondary outcome measures were not consid-
ered in the present analysis.

Patients under treatment with botulinum toxin or mono-
clonal antibodies directed against CGRP were excluded.

Statistical Analysis

X2 test was used to test 2-group differences for categorical 
data. Pre-defined significance levels were set to P < 0.05. 
Unless otherwise stated, 95% confidence intervals are given.

Statistical analyses were performed using SPSS 24.0.

Results

Patient Population

A total of 783 patients were referred to our headache consul-
tation, 548 (70%) with a diagnosis of migraine.

Of those, 281 (51%) met the criteria to start on preven-
tive oral treatment. After excluding those who missed the 
subsequent appointment, those who did not properly ful-
fill their diaries did not adhere to treatment and those who 
started on botulinum toxin or mAbs; our final sample totaled 
210 patients. From those 165 patients had a diagnosis of 
migraine without aura (MO), 45 migraine with aura (MA), 
and 33 chronic migraine (CM).

The flowchart depicting patient selection is shown in Fig. 1.
 Our population consisted mostly of female patients (90%) 

aged between 9 and 70 years, although 75% of patients were 
aged between 18 and 50. The average time from the onset 
of symptoms to the first headache appointment was 16 years 
(95% CI ± 14 years).

Among the 33 patients with chronic migraine (CM), 25 
(76%) reported the use of more than 10 monthly doses of 
NSAIDs, so they received a diagnosis of medication-overuse 
headache (MOH) [10]. CM patients presented with older 
age and higher anxiety and depression scores than the other 
participants.

Table 4   Reasons related with dropping out of preventive treatment

Subgroup A
n (%)

Subgroup B
n (%)

Subgroup C
n (%)

Side effects 40 (52.6%) 21 (43.8%) 13 (43.3%)
Patient perception of 

ineffectiveness
34 (44.7%) 26 (54.2%) 15 (50%)

Cost 2 (2.6%) 1 (2.1%) 2 (6.7%)
Total 76 (100%) 48 (100%) 30 (100%)

Table 5   Predictive variables of inefficacy of first preventive drug

* Statistical significance at p < 0.050

Chi square statistics p

Gender 0.674 0.412
Migraine onset age 0.286 0.593
Headache frequency 2.676 0.102
Anxiety 1.119 0.290
Depression 1.250 0.264
Fibromyalgia 0.244 0.621
Chronic migraine 3.061 0.080
Allodynia 0.027 0.870
Aura 0.159 0.690
Medication overuse headache 

(MOH)
3.963 0.047*

Prophylactic individually 9.926 0.193

Table 3   % of efficacy of each subgroup

Subgroup A Subgroup B Subgroup C

Efficacy (%) 40% (n = 84) 39.7% (n = 50) 21% (n = 16)

Therapeutic switch (%) Not effective 24% 
(n = 50)

60% (n = 126) Not effective 22.2% 
(n = 28)

60.3% (n = 76) Not effective 15.8% 
(n = 12)

79% (n = 60)

Dropout 36% (n = 76) Dropout 38.1% 
(n = 48)

Dropout 63.2% 
(n = 48)
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Full data of pre-treatment demographic and clinical eval-
uation is summarized in Table 1.

Table 2 specifies the preventives used and their relative 
frequency in the first, second, and third attempts at our con-
sultation. As a first preventive treatment, patients of sub-
group A only received evidence level A drugs. In the other 
subgroups B and C, second and third attempts, respectively, 
different evidence levels A or B drugs were used. The doses 
used varied within the range described in the table below.

Efficacy

As showed in Table 3, the first attempt of an oral pre-
ventive drug was effective in approximately 40% of our 
patients (n = 84) as those where the ones who noticed 
a reduction in the frequency of monthly headache days 
equal to or greater than 50% comparing to the monthly 
number prior to the beginning of the preventive. Of the 
remaining patients who did not improve after introducing 
the first prophylactic, almost 40% (n = 50) improved with 
the therapeutic switch to a second prophylactic. From 
the remaining 76 patients, 21% improved with the third 
preventive.

Therapeutic switch was performed in all patients in 
whom the neurologist considered that the preventive was 
not effective or in patients who dropout preventive therapy 
on their own (mainly due to their adverse effects, but also 
including patient perception of ineffectiveness—Table 4). 
In those patients who dropout their preventive treatment 
due to financial reasons, a switch to a lower cost prophy-
lactic was done.

We also analyzed possible predictors of preventive 
inefficacy, including multiple variables shown in Table 5. 
We found that patients with MOH were the ones who had  
greater efficacy with preventive treatment.

Dropouts

Of all the patients undergoing a first preventive (subgroup 
A), 76 (36%) dropout. The vast majority of patients who 
dropped out of treatment was due to reported adverse effects 
(52.6%). Patient notion of ineffectiveness and also preven-
tive’s cost were the other reasons related with dropping out 
of preventive treatment.

The main adverse effects reported for evidence level A 
preventive drugs (subgroup A) are detailed in Table 6. For 
the remaining drugs, anti-cholinergic effects were reported 
in 4 out of 8 (50%) patients treated with fluoxetine. No 
patients requested hospitalization.

Discussion

This observational retrospective cohort study tested the 
effects of preventive treatments in a population of migraine 
patients visiting a tertiary headache center.

The main results consisted of a mild effect of treatments 
on headache frequency, with less than half of the patients 
improved with a first preventive drug, in accord with the 
findings of previous studies based on indirect evidence [18].

Our impression is that most of the patients were referred 
to our center for medium–high frequency migraine that was 
previously underestimated, though in about half of the cases, 
patients had a clear indication to start prophylaxis.

Hospital appointments are a good opportunity for patient 
and family education concerning headaches but we also 
should invest in the expertise of general practitioners in 
managing these patients in an earlier phase at primary care 
[19]. Evaluating the response to preventive treatment should 
be a collaborative effort between clinicians and patients that 
involves the regular use of validated instruments that are 

Oct. 2014   – Dec. 2020
Total headache patients at 

first access

783

Migraine diagnosis: with or

without aura, episodic or

chronic:

548

Patients who started on 

preventive oral treatment:

281
excluded patients treated 

with Botulinum Toxin or

CGRP mAbs (n=20)

Patients returned to follow-

up:

TOTAL 210
Missing data: 48

Incomplete diaries: 23

Fig. 1   Flowchart depicting migraine patient selection. CGRP mAbs, 
calcitonin gene related peptide monoclonal antibodies

Table 6   Adverse effects reported with preventive treatment

Preventive Adverse effect n (%)

Topiramate Cognitive dysfunction 99 (76.2)
Paresthesia 130 (61.5)
Weight loss 90 (69.2)

Valproate Weight gain 18 (54.5)
Alopecia 5 (15.2)

Amitriptyline Weight gain 102 (84.4)
Sedation 90 (74.3)

Flunarizine Weight gain 10 (52.6)
Parkinsonism 6 (31.6)

Propranolol Hypotension 30 (34.1)
Bradycardia 44 (50)
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reliable, convenient for use in clinical practice, and able to 
provide information about efficacy and helps to identify the 
need for adjustments, such as the headache diary (Supple-
mentary Fig. 2).

Since comorbid medical and psychological illnesses 
are prevalent in patients with migraine, one must consider 
comorbidity when choosing preventive drugs. Topiramate 
followed by amitriptyline were the most prescribed drugs. 
The choice of topiramate as a first-line therapy was preferred 
for patients with chronic migraine, which is also concordant 
with previous studies [20].

The amitriptyline choice was also prevalent in our popu-
lation, perhaps reflecting the high level of psychiatric comor-
bidities on our sample. Furthermore, optimal treatment of 
migraine and a comorbid disorder may require the use of two 
or more different medications [21, 22].

According to current national guidelines, venlafaxine, 
fluoxetine, and gabapentin have a recommendation level B, 
but clinicians used it in only a small number of patients, 
generally as a second or third choice or in case of adverse 
reactions to the level A prescribed drugs.

We also showed that successive attempts of preventive 
oral drugs were associated with progressively lower rates of 
efficacy (subgroups B and C), confirming that oral preven-
tives may not be effective even in tertiary headache centers.

Patients in whom medication overuse headache (MOH) 
coexisted (n = 40) were those who obtain lower rates of inef-
ficacy with preventive treatment. We believe that, as they have 
their own perception of relief with acute symptomatic treat-
ment (which leads them to the abuse), they also have a percep-
tion of improvement with the preventive drug. This also may 
be related to the fact they frequently require regular monitor-
ing with a closer surveillance in the subsequent appointments, 
perhaps facilitating adherence to treatment [23].

We would expect that fibromyalgia and allodynia as well 
as psychiatric comorbidities such as depression would be 
associated with a higher rate of inefficacy, though we did 
not find any association. It may be due to the fact that most 
of these patients were already taking an antidepressant and 
needed additional different therapeutic classes.

Poor adherence is recognized as a major factor impair-
ing preventive successful therapeutic results. The main 
reason observed in our study related with dropping out of 
preventive treatment was the intolerance to drug side effects 
reported by patients. Low compliance was also attributed to 
patient perception of ineffectiveness of the prescribed drugs. 
Meanwhile, national hospital response time limitations may 
delay medical response to early drug dropouts.

Chronic migraine is defined by its high attack frequency and pre-
ventive therapy is indicated for all such patients. Patients with CM 
had more severe disability and higher anxiety and depression scores. 
A large proportion (43%) had a history of drug abuse, which is in 

line with the current literature [24, 25]. After the introduction of the 
preventive treatment, half of these CM patients remain chronic with 
the medication overuse due to the weak effect of preventive treat-
ments. The results concerning chronic migraine patients should be 
interpreted with caution due to the small proportion of these patients.

This review has some limitations. First, relevant studies may 
have been missed during the literature review. Second, other comor-
bidities, such as hypertension or obesity, lifestyle, physical inactivity, 
habits, smoking, or even professions, could affect the outcome of 
treatments, but we decided to focus on the main clinical and demo-
graphic aspects in selected patients during their first, second, and 
third preventive approaches, reserving a global evaluation of these 
factors for further analyses. Third, the study is observational and 
lacks a control population, which would be useful for dissecting the 
effect of drugs from spontaneous evolution. Fourth we analyzed the 
“pain” relying on patient’s perception of pain by his calendar fulfill-
ment (an intensity qualitative scale such as the MIDAS score was 
not used). Also our population consisted mostly of female patients 
with a disparity that may not reflect our reality worldwide.

Conclusion

The modest effect of the oral preventive drugs such as topira-
mate or propanolol on migraine features as well as the high 
proportion of patients who dropped out due to drug side events 
confirms that in a significant proportion of patients, oral preven-
tives can only delay a more focused therapeutic approach such as 
the new therapies with monoclonal CGRP antibodies. Also, suc-
cessive attempts of preventive oral drugs were associated with 
progressively lower rates of efficacy. Patients in whom coex-
isted MOH had lower rates of preventive inefficacy. Whether 
the migraine was episodic or chronic, the presence of psychiatric 
comorbidities and the drugs used to treat the migraine were not 
related with inefficacy of preventive treatment.
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