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The preventive Role of Topical Timolol in Treatment of Migraine Headaches 
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ABSTRACT 
Background: There are many various hypotheses about pathophysiology of migraine headaches. One of them is auto-
nomic nervous system disturbance, but the exact location of the disturbance is not well known. Since most of migraine 
attacks are accompanied with a retro-orbital pain, we assessed the efficacy and safety of topical Timolol on blockage of 
β adrenergic receptors for preventing migraine headaches. 

Methods: In a clinical trial study, 43 migraine patients (7 male and 36 female) were studied in two neurology clinics in 
Isfahan. Timolol maleate (5% eye drop) prescribed twice a day. The patients visited weekly for the first 4 weeks; then 
8th and 12th week after the beginning of treatment, and the duration and frequency of attacks were evaluated. The sever-
ity of headache measured subjectively. 

Results: The patients were aged 14 to 54 years, with mean age of 34.2 years and mean disease duration of 9.5 years 
before the study.  They had 13.1 headache days per month. After treatment, the frequency of attacks reached to 3.4 at-
tacks per month. The mean duration of each attack were 16.4 hours before treatment and 2.1 hours after treatment by 
using Timolol eye drop which were significantly different (P<0.001). The severity and duration of attacks also de-
creased after 12 weeks. None of them have reported adverse events after using it.  

Conclusion: Timolol maleate eye drop is an effictive, well-tolerated, safe, and easy-to-use prophylactic antimigraine 
medication. 
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igraine headaches are severe disabili-
tating headaches which have a rela-
tively high prevalence in different 

parts of the world and are occured in 11.7% 1 to 
23% 2 of women and 3.8% 1 to 8 % 2 of men in 
different countries. In Canada, it is estimated 
that about 27 out of 100 lost work days are due 
to migraine headaches at an annual cost of 
$500 million per year 2.  
 Currently, various hypotheses about patho-
physiology of migraine headaches exist and 
include the vascular hypothesis 3, autonomic 
nervous system disturbances 4, and relation to 
special dietary items 5. Yet, there are many un-
answered questions about the pathophysiol-
ogy of migraine headaches 6. For example, �Is 
the change in circulation the primary cause of 

headaches, secondary or coincidental phe-
nomenon?  
 At the present time, no final reconciliation 
of this conflicting data is possible; therefore, 
the exact mechanism (s) of migraine headaches 
remains incompletely explained 6. These vari-
ous hypotheses have resulted in the suggestion 
of numerous treatments for migraine head-
aches: 
 For example, ergot compounds 7, tricyclic 
antidepressant 7, divalproex 8, somatriptan 
family 9-11, beta-blockers 7, 12-15, botolinium 
toxin 16, and even surgical intervention 17 are 
used for the treatment and prevention of mi-
graine headaches. 
 Unfortunately, none of them were com-
pletely successful and a definite prevention 
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and treatment of these headaches still remains 
a question. One of the main hypotheses about 
the genesis of migraine is autonomic nervous 
system disturbances4. 
 β adrenergic blocking drugs are among the 
important drugs that have been used for the 
prevention of migraine headaches for several 
decades 7. However, due to their nonspecific 
inhibition of β-adrenergic receptors, they cause 
various side effects 13, 18. 
 It is believed, nevertheless, that these sys-
temic side effects can be prevented with more 
specific drugs on anatomic location of the 
autonomic nervous system. Moskowitz be-
lieves that the activation of small unmyeli-
nated autonomic fibers which innervate extra 
cranial and intracranial vessels via trigeminal 
nerve causes releasing substance P and other 
peptides into vessel walls, increased perme-
ability, and producing throbbing unilateral 
headaches 6.  
 On the other hand, it is known that most 
unilateral or frontotemporal attacks of mi-
graine are accompanied by a severe ipsilateral 
retro orbital pain. The anatomical study of 
autonomic nervous system pathways shows 
some postganglionic sympathetic fibers of eye 
end in the dilator muscle of iris 19. These fibers 
dilate the iris in sympathetic over-activity 
states like fear and pain.  
 The association of iris dilatation with nau-
sea and vomiting during migraine attacks 
(which can be resulted from synchronic sym-
pathetic over-activity in the region of celiac 
ganglion) may be another reason for auto-
nomic disturbances in the patients.  
 Timolol is a β adrenergic receptor blocker 
which used for treatment of glaucoma through 
reducing aqueous production, decreasing in-
traocular pressure (IOP) and relaxing dilator 
muscle of iris 20, hence it might inhibit sympa-
thetic over-activity on the level of eyes.  
 For the mentioned reasons, we evaluated 
preventive effects of sympathetic activity 
blockage on the frequency and severity of mi-
graine attacks. 

Subjects and Methods 
This clinical trial was performed on patients 
with migraine headaches in two out-patients 
neurology clinics in Isfahan since 2001 to 2002.  
 The patients were simply selected in re-
sponse to requests sent to other neurologists 
and general practitioners for referring the pa-
tients to the clinics. After explaining the 
method and possible complications of the pre-
scribed drug, 51 patients who agreed to join 
the research were included. The patients were 
questioned about features of headaches includ-
ing severity (by subjective criteria), frequency, 
duration and pattern of migraine attacks, dura-
tion of disease, clinical characteristics of pain, 
associated symptoms, exacerbating and reliev-
ing factors, previous treatments for headaches, 
and family history,.  
 Intraocular pressures (IOP) were measured 
before the study to exclude those who had ab-
normality in their IOP. Sterile eye drops of ti-
molol maleate (0.5%) were prescribed twice a 
day (one drop in the eye at the same side of the 
pain).  
 The patients were taught how to use the 
drug. To prevent the washing out of the drug 
from eyes and its systemic effects, the patients 
were asked to press the inner punctums of 
their eyes for at list one minute after using the 
drug. They were also requested to discontinue 
all other drugs used for the treatment of mi-
graine headaches (except the pain relieving 
agents for extremely severe headaches) at the 
12 weeks period of the study.  
 They were visited on the 1st, 2nd, 3rd, 4th, 8th 
and the 12th weeks after beginning the drug. 
Eight patients were omitted due to inappropri-
ate drug use and lack of cooperation in on-time 
visits. Consequently, the study was completed 
with 43 patients.  
 The data were analyzed by SPSS software. 

Results 
Within 43 patients, 7 (16.3%) and 36 (83.7%) 
patients were male and female, respectively. 
The mean age of them was 34.2 years with a 
mean disease-duration of 9.5 years.  
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 None of the patients reported side effects 
after using the drug. The patients complained 
of frontotemporal pain (55%), temporal or uni-
lateral (20%), bilateral (18%) and generalized 
headache (4%). Its quality was pulsative in 
88% of patients. The most common associated 
symptom was nausea and vomiting. Treatment 
modalities -used by patients before the begin-
ning of the study- are shown in Figure 1.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Treatment modalities before Timolol 
 

 The mean frequency of migraine attacks per 
month, the mean duration and severity of each 
attack (measured by subjective criteria) were 
decreased after using timolol eye drop signifi-
cantly (p value < 0.001) ( Table 1). 
 

Table1. Clinical characteristics of migraine at-
tacks before and after treatment with Timolol 

Discussion 
The epidemiologic features, the mean age of 
patients and the age of onset of headaches 
were similar to other studies.  

 Decrease in the frequency of attacks and in 
the duration and severity of each attack were 
comparable with other drugs: In Freitag study, 
the frequency of attacks reached from 4.4 at-
tacks to 3.2 attacks in month, after using Di-
valproex 8. In Kozubski and Prusinski study, 
the frequency of attacks and duration of each 
attack were decreased more than 50%, after 
using Sodium Valproate, which was compara-
ble to systemic β adrenergic blocker drugs 20. 
 In fact, Timolol eye drop cause β adrenergic 
receptor blockage as well as reduction in IOP20. 
Both mechanisms can be postulated for its ef-
fects on patients with migraine headaches.  
 One of the most important hypotheses 
about pathophysiology of migraine headaches 
is autonomic nervous system disturbances 
which timolol blocks β adrenergic receptors at 
the level of eyes, therefore its effects on the 
prevention of migraine headaches may be pre-
dictable. 
 In our study, decreasing effect of Timolol in 
IOP could not be an important reason of its 
effects in migraine patients; because, all of 
them had normal IOP before study. Klein et al 
found no relationship between open angle 
glaucoma and migraine 22; however, this issue 
requires further investigation. 
 There are also many other points toward 
accepting the first hypothesis. One of the main 
pain relieving factors in migraine patients is 
sleep and the sympathetic system drive de-
creases during sleep. Moreover, in slow wave 
sleep, meiosis develops simultaneous decrease 
in sympathetic system drive. On the other 
hand, relaxation techniques decrease sympa-
thetic system drive, causing a partial relief in 
migraine headaches 23.  
 Considering our results, we suggested more 
study with larger sample sizes, as a double 
blind one, with different dosage of timolol and 
the other ophthalmic β adrenergic blocking 
drugs to see whether their effects on the pre-
vention of migraine headaches is verified. If so, 
Timolol or other β blockers can be used easily 
as a preventive method for migraine head-
aches. 
 

 Before 
Treatment 

After  
Treatment 

  Frequency  
(attack per month) 

13.1 3.4 

  Duration (hours) 16.4 2.1 
  Severity1 (%)   
  No headache - (0) 10 (23.2) 
  Very mild - (0) 20 (46.6) 
   Mild 3 (7) 5 (11.6) 
   Moderate 10 (23.2) 4 (9.3) 
   Severe 30 (69.8) 4 (9.3) 
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