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INTRODUCTION 

Migraine is one of the oldest, debilitating ailments known 

to man and is characterized by recurring, frequent, 

unilateral headaches lasting between 4 and 72 hours, 

aggravated by routine physical activity. It is often 

accompanied by a variety of symptoms which may be 

autonomic, neurological, and gastrointestinal in nature. 

Some of the symptoms associated with migraine are; 

nausea, vomiting, loss of appetite, photophobia, 

phonophobia, osmophobia.1-3  

The discovery of migraine has been credited to Aretaeus 

of Cappadocia, who in second century described the nature 
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of migraine pain and the vomiting associated with it. In 

200 A.D, Galenus of Pergamon used the term 

“MIGRAINE” which is derived from a Latin word 

hemicrania, “hemi” meaning (half) and “crania” meaning 

(skull) to describe the unilateral pain in the head during an 

attack. In addition, he also pointed to a possible connection 

between brain and stomach due to the vomiting that 

seemed to be related to migraine.1-3  

Migraine was ranked as the seventh-highest specific cause 

of disability and the third most prevalent disorder 

worldwide in Global Burden of Disease Survey 2010, with 

a prevalence of 6.5% in men and 18.2% in women.4-6 

however, it still remains under-reported, under-diagnosed 

and under-treated. Highest prevalence is found in age 

groups 25 to 55 years. More than 70% of cases have family 

history of migraine.6,7  

The management of migraine involves non-

pharmacological and pharmacological approaches and the 

choice of therapy depends on the severity of the attack. The 

non-pharmacological therapies include avoidance of 

trigger factors and lifestyle modifications, while as 

Pharmacotherapy for primary headache disorders is 

traditionally divided into acute and preventive therapies.8,9 

The U.S. Headache Consortium and European Federation 

of Neurological Societies (EFNS) Task Force guidelines 

on the drug treatment of migraine have established the 

circumstances that might warrant preventive             

treatment.10-12 

A preventive drug should be chosen based on its proven 

efficacy, the patient’s preferences and headache profile, 

the drug’s side effects, and the presence of any coexisting 

disease. The updated 2012 guidelines from the American 

Academy of Neurology (AAN) and the American 

Headache Society (AHS) classify preventive agents on 4 

levels: 13-15 

• Level A include drugs with established efficacy, for 

e.g.; beta-blockers, calcium channel blockers and 

antiepileptics  

• Level B include drugs with probable efficacy, for 

e.g.; antidepressants, herbal remedies, vitamins and 

minerals. 

• Level C consists of drugs that have probable efficacy 

for e.g.; candesartan, lisinopril cyproheptadine, and 

minerals such as co-enzyme Q-10 are included in this 

class 

• Level U comprises of drugs with inadequate or 

conflicting data for prevention of migraine, for e.g.; 

clonazepam, clonidine, lamotrigine, nifedipine 

vigabatrin. 

In light of the preliminary evidence suggesting 

effectiveness and the potential therapeutic advantages of 

these anti migraine agents, an attempt is made to evaluate 

the efficacy and safety of Propranolol, Flunarizine and 

Divalproex Sodium in migraine prophylaxis over a period 

of twelve weeks.  

METHODS 

One hundred and sixteen patients satisfying the 

International Headaches Society (IHS) criteria for 

migraine were included for the present prospective, 

randomized, comparative, open-label study in a tertiary 

care hospital. Written informed consent was obtained from 

all the patients after fully explaining the study procedure 

to their satisfaction. 

Inclusion criteria 

Patients of either sex, between the age of 18 to 55 years 

who fulfilled the migraine IHS criteria, had 2 to 5 migraine 

headaches (periods) and no more than 15 headache days 

(including migraine days) to avoid tension type headache/ 

status migrainous, Women were required to be 

postmenopausal, surgically incapable of bearing children 

or having a medically acceptable method of birth control 

for at least 1 month before study entry. Women of 

reproductive age were screened through Urine Pregnancy 

Test (UPT) and Patients who were willing to give 

voluntary written informed consent to participate in the 

study were included in the study. 

Exclusion criteria 

Patients having age less than 18 years or more than 55 

years, non co-operative / not willing to sign the consent, 

pregnant or lactating women, patients with acute 

emergencies or with impaired renal or hepatic function, 

patients having history of hypersensitivity / allergy to any 

of the drugs included in study, or with history of any 

systemic illness, and any other limitations to the use of β 

blockers, calcium channel blockers and anti-epileptics 

were excluded from the study. 

A detailed history taking and relevant investigations were 

done to confirm the diagnosis and to detect any underlying 

complications associated with migraine. Data was 

collected using a specially designed Performa, which was 

filled by a personal interview with each patient. For 

baseline, the average number, duration and severity of 

attacks per month for the past 3 months before the start of 

the study was obtained. All patients were issued a migraine 

diary which will had a incorporated visual analogue scale 

(VAS) and were explained how to record the number, 

duration of attacks and severity of migraine headaches 

according to the visual analogue scale (VAS). To assess 

the grade of disability caused by migraine, each patient 

was administered with a five-item Migraine Disability 

Assessment Score (MIDAS) questionnaire at the start and 

at the end of the treatment period. 

Treatment 

The selected patients who satisfied the diagnostic criteria 

for migraine and who met the inclusion criteria were 

enrolled into the study and were randomized by a 

computer-generated randomization schedule to receive 
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either of the following drugs in recommended doses given 

below: Propranolol (PROP) 40mg up to 160mg/day, 

FLUNARIZINE (FLU) 5 mg up to 10 mg/day, 

DIVALPROEX SODIUM (DVP) 25O mg to be increased 

up to 500 mg/day based on patient’s response. All the 

patients received drug by study investigator who also 

ensured that the adequate instructions have been given to 

the patients regarding the medication. Thereafter, patients 

were asked to come for follow-up regularly at the end of 

1st, 2rd and 3th month respectively. All patients were 

reminded of the follow-up through telephonic interview. 

During each visit, the patients were asked for any 

symptoms of drowsiness or any other common adverse 

drug effects they felt or noticed also parameters like; 

Respiratory rate, weight, pulse rate, blood pressure (supine 

and standing) were noted. Treatment-emergent adverse 

effects were recorded on the Adverse Effect Page of the 

Case Report Form. Patients were allowed to use 

concomitant rescue medication to abort migraine attacks. 

Statistical analysis 

Data collected was entered in Microsoft office excel 

version 2007 and analysed by Statistical Package for the 

Social Sciences (SPSS) computer program for windows 

version 20 by IBM, Chicago. Categorical data was 

expressed as No. (%age) and was analysed by chi-square 

test to test the significance of association between the 

variables. Continuous data was expressed as 

Mean±Standard Deviation (SD) and statistical 

significance was determined by Analysis of Variance 

(ANOVA) / Kruskal Wallis test depending upon the 

normality distribution of data. Post-hoc Tukey’s test has 

been employed to test the significance of Inter group 

comparison of the three groups. P value ≤0.05 is 

considered Significant and P≤0.001 is considered highly 

Significant. 

RESULTS 

Patient demographics and baseline characteristics  

In the present study, of the total 116 patients enrolled and 

randomized (PROP=37, FLU=39and DVP=40), 26 

withdrew during different stages of the study. The rest 

ninety subjects complete the study and were included in 

the analysis. Actual numbers and the reasons for 

withdrawal of patients are depicted in Figure 1. Out of a 

total of 90 patients, 40 (44.4 %) patients were in the 26-35 

years age group (Figure 2). The total number of males and 

females were 37 (41%) and 53 (59%) respectively (Figure 

3). There were no significant differences in age of patients 

of three groups (P=0.214) and in the gender distribution 

(p=0.955). At baseline, there were no other significant 

differences between treatment groups in demographics or 

baseline characteristics (Table 1). 

 

Figure 1: Patient disposition during the study. 

 

Figure 2: Age wise distribution of patients in the three 

study groups. 

Table 1: Age wise distribution of patients. 

 Propranolol Flunarizine Divalproex sodium 
p value 

Mean SD Mean SD Mean SD 

Age 31.3 7.9 31.2 7.5 34.5 9.0 0.214 

Frequency/Month. 5.07 1.44 5.47 1.43 5.4 1.98 0.599 

Average Duration 20.67 6.22 20.73 6.07 18.43 7.55 0.317 

VAS 7.2 1.69 6.7 1.78 7.1 2.09 0.548 

MIDAS 11.57 4.17 11.37 4.48 10.73 3.79 0.721 

Weight 59.97 12.88 64.9 10.84 67.47 13.95 0.070 

The difference between the treatment groups was not significant in any of the above parameters. VAS-Visual Analogue Scale, MIDAS-
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Table 2: Summary of the treatment outcome at the end of the study period. 

 

Propranolol 

change in 

score from 

baseline 

(mean±SD) 

P value 

from 

baseline 

Flunarizine 

change in 

score from 

baseline 

(mean±SD)  

P value 

from 

baseline 

Divalproex 

sodium  

change in score 

from baseline 

(mean±SD) 

P value 

from 

baseline 

Inter-

group 

difference 

Frequency/Month -4.7±1.39 <0.001** -5.1±1.67  <0.001** -4.93±1.87 <0.001** 0.645 

Average Duration -19.8±6.53 <0.001** -19.97±6.31 <0.001** -17.23±7.75 <0.001** 0.232 

VAS -6.63±1.97 <0.001** -6.20±2.31 <0.001** -6.50±2.39 <0.001** 0.744 

MIDAS -3.77±3.29 <0.001** -3.13±2.67 <0.001** -3.10±2.35 <0.001** 0.766 

Weight Gain 0.2±0.48 0.031* 0.47±1.01 0.017* 0.9±1.16 <0.001** 0.016* 

** denotes highly significant P value (P<0.001), *denotes significant P value (P<0.05) 

 

 

Figure 3: Gender wise distribution of patients in the 

three study groups. 

Efficacy measures 

Frequency of migraine attacks per month 

 

Figure 4: Change in monthly migraine frequency in 

the three study groups. 

Overall, all the three drug treatments resulted in a 

progressive and statistically significant (P<0.001) 

reductions in the mean migraine frequency, significant 

difference was reached as early as the 1st month for the all 

the three groups and remained statistically significant 

throughout the treatment phase (Figure 4). The maximum 

change from baseline to final reading was for the FLU 

group (5.1±1.67) but was not statistically significant 

(P=0.645) when compared with PROP (4.7±1.39) and 

DVP (4.93±1.87) (Table 2). 

 

Figure 5: Change in Average duration (hours) of 

migraine over time in the three study groups. 

Average duration of migraine 

There was a progressive and statistically significant 

(P<0.001) decrease in the average duration of the migraine 

attacks in all the three treatment groups, significant 

reduction was seen as early as the 1st month for the all the 

three groups and remained statistically significant 

throughout the treatment phase (Figure 5). Though the 

maximum change from baseline to final reading was for 

the FLU group (19.97±6.31) but was not statistically 

significant (P=0.232) when compared with PROP 

(19.8±6.53) and DVP (17.23±7.75) (Table 2). 

 Headache severity 

The mean migraine intensity on VAS was significantly 

reduced (P<0.001) in all the three groups and was seen as 

early as the 1st month for the all the three groups and 
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remained statistically significant throughout the treatment 

phase (Figure 6). Maximum change in severity of migraine 

was seen with PROP (6.63± 1.97) followed by DVP 

(6.50±2.39) and FLU (6.20±2.31) but there was no 

significant difference between the three drugs when 

compared to each other (P=0.744) (Table 2).  

 

Figure 6: Change in severity of monthly migraine 

attacks using VAS score in the three study groups. 

Migraine disability assessment 

The difference in the mean MIDAS scores in all treatment 

groups was found to be insignificant at the baseline 

(P=0.721) (Table 1). However, a significant reduction in 

MIDAS scores was noted at the end of treatment period 

when compared to the baseline (P<0.001) (Table 2, Figure 

7) in all the treatment groups. The intergroup differences 

were not significant (P=0.766)] (Table 2). 

 

Figure 7: Change in MIDAS score in the three study 

groups before and after treatment. 

Safety and tolerability 

The Adverse Drug Reactions observed in our study were 

generally mild in nature, well tolerated by the patients and 

did not lead to discontinuation of the treatment. Also, there 

were no serious side effects observed during the course of 

study. Adverse effects were reported in 39 patients. The 

occurrence of adverse drug reaction was found to be high 

in DVP group followed by FLU group and PROP. Most 

common adverse events were weight gain and tiredness, 

seen in 24 and 5 patients respectively. 5 patients from 

PROP group, 6 patients from FLU group and 13 patients 

from DVP group experienced significant weight gain at the 

end of the treatment period, (P=0.0321, P=0.017 and 

P<0.001respectively). Maximum weight gain was seen 

with DVP (0.9±1.16) followed by FLU (0.47±1.01) and 

PROP (0.2±0.48), there was significant difference 

between the three drugs when compared to each other 

(P=0.016) (Table 2). Other side effects observed in the 

PROP group were somnolence, tiredness and dizziness. 

Tiredness, insomnia and facial swelling in FLN group, and 

tremors, hair loss and nausea in DVP group (Figure 8). 

 

Figure 8: Distribution of patients according to adverse 

effects in the three study groups. 

DISCUSSION 

The present study was conducted to compare efficacy and 

safety of PROP, FLU and DVP in migraine prophylaxis 

among patients reporting at Maharishi Markandeshwar 

Institute of Medical Science and Research (MMIMSR). 

An open label experience from medicine O.P.D. at 

MMIMSR has demonstrated the use of all the three drugs 

as agents in prophylaxis of migraine but the comparative 

clinical study between them is lacking which prompted us 

to carry out the present study.  

In the present study, the demographic data revealed 26 to 

35 years as the most common age group suffering from 

migraine. Almost 44% patients belonged to this group. 

Study by Russell et al reports that the second and third 

decade of life as the most common age of onset of 

migraine.16 Out of 90 patients, 53 (58.88%) were females 

and 37 (41.12%) were males, overall incidence of migraine 

was found to be higher in females ratio being 1.5:1 which 

is the ratio found in most of the studies.17 The reason for 

the preponderance in women is still unexplained. Though 

female sex steroids do not seem to be involved in the 

pathogenesis of migraine per se, they may modulate 

several mediators and/or receptor systems via both 

genomic and non-genomic mechanisms; these actions may 
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be perpetuated at the central nervous system, as well as at 

the peripheral (neuro) vascular level.  

All the three drugs PROP, FLU and DVP have shown a 

high degree of effectiveness and a slight advantage of FLU 

in reducing the frequency and duration of migraine, while 

as PROP was more effective in reducing the severity of 

attacks, but none among these has reached the level of 

statistical significance. A systematic review by Linde K 

and Rossnagel K, Propranolol was found to be more 

effective than placebo and no clear differences were found 

between propranolol and other migraine-preventing drugs 

like; amitriptyline, flunarizine, cyclandelate, etc.18 

Another study by Linde M et al, in 2013, reported no 

significant difference in the proportion of responders 

between divalproex sodium versus propranolol or between 

sodium valproate versus flunarizine for preventing 

migraine attacks in adult patients with episodic migraine.19 

Other studies and meta-analysis have also reported similar 

results.20,21 

In PROP group, five patients showed weight gain, two 

patients showed somnolence and tiredness. In FLN group, 

six patients showed Weight gain, three patients 

complained of tiredness and insomnia and facial swelling 

were seen in one patient each. In DVP group, thirteen 

patients showed weight gain, two patients had tremors and 

two patients complained of hair loss. Number of patients 

experiencing weight gain in DVP group was significantly 

high when compared to PROP and FLU. Maximum weight 

gain was seen with DVP followed by FLU and PROP, 

there was significant difference between the three drugs 

when compared to each other. A study by Taylor FR 

concludes that migraine preventive medications have been 

associated with weight gain, a higher incidence of weight 

gain was observed divalproex sodium than with 

propranolol and flunarizine.22 These findings are 

coinciding with the result of various studies comparing the 

efficacy and safety of drugs in prophylaxis of migraine.14,21 

Most of the patients recovered from the ADRs despite 

without any intervention.  

CONCLUSION 

The results of this study demonstrate that prophylactic 

treatment with either of the three drugs PROP, FLU and 

DVP to be equally effective in reducing the frequency of 

migraine, duration and severity of migraine headaches at 

the end of 3 months of treatment. The disability caused by 

migraine headaches was also reduced by all the three drugs 

when compared to the baseline. No significant difference 

was observed among the three groups with respect to the 

migraine characteristics. All the treatment drugs were 

well-tolerated and safe, but more side effects were seen 

with divalproex sodium, but none of which was serious. 

Significant weight gain was seen in divalproex sodium 

treated patients at the end of study. Overall the three 

treatment drugs are equally efficacious but they have 

different adverse effects and contraindications in different 

patients and thus individualization of drug therapy should 

be considered corresponding to the patient profile. The 

current study demonstrated the comparison of three drugs 

in migraine prophylaxis.  

Limitations  

This study has several limitations. The number of patients 

who completed the study in three groups was too small, so 

that the conclusions on the effectiveness of these 

treatments must be interpreted very cautiously. Future 

studies evaluating the efficacy of drugs for the prophylaxis 

migraine should include a larger number of patients. 

Another limitation is that the Rescue medications were not 

registered in the pre treatment and treatment phases. 

However, despite these limitations, this study points to 

some data that should be taken into account in future 

studies. 
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