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	 To compare the safety and efficacy of two anti-migraine Venlafaxine and Amitriptyline 
in migraine prophylaxis. Background of the study: The efficacy of Venlafaxine and Amitriptyline 
on various headache disorders has been proved in previous studies. This Open-Label Parallel 
group study of 12 weeks compares the safety and efficacy of Venlafaxine and Amitriptyline in 
migraine prophylaxis. 100 migraine patients were randomized and they were allocated equally 
to Venlafaxine XR and Amitriptyline group. The frequency, duration, severity of headache attacks 
and safety profiles were monitored for 3 months. Patient satisfaction and global tolerance were 
also evaluated during this period. The statistical difference between the treatment groups in the 
number of headache attacks (p = 0.012) the duration of attacks (p=0.046) and the severity of 
the attacks (p=0.032) was notable at the end of the study period with Venlafaxine better than 
Amitriptyline. Side effects like hypersomnia and constipation were reported in both the groups. 
Analgesic consumption was also significant reduced in Venlafaxine group when compared 
with Amitriptyline (p=0.021). Venlafaxine has higher patient satisfaction when compared to 
Amitriptyline. Global efficacy and global tolerance were also higher in the Venlafaxine group. 
The results support the safety and efficacy profile of Venlafaxine as preventive therapy for 
migraine.

Keywords: Amitriptyline; Antidepressant; Migraine; Noradrenaline; Serotonin;
SSRIs; Venlafaxine XR.

	 Migraine is a recurrent headache disorder 
for which various theories have been proposed. It 
is a neurovascular disease with a central nervous 
system (CNS) component that manifests itself with 
throbbing headaches and intense pain. This pain 
syndrome occurs unilaterally along with nausea, 

vomiting, photosensitivity and phono sensitivity 
.1 Nearly 10% of adolescents and children are 
affected. Conventional treatment of migraine 
includes symptomatic and prophylactic drugs. If 
not treated it might result in significant functional 
impairment.2
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	  Drugs available for the management 
of migraine headache are NSAIDS, Ergotamine, 

3 triptans, 4 antidepressants, 5 betablockers6 and 
calcium channel blockers.7 
	 Antidepressants for migraine prophylaxis 
have become very common nowadays. This is 
because of their role in serotonergic mechanisms 
in the pathophysiology of migraine. Tricyclic 
antidepressants like Amitriptyline and SSRIs 
like citalopram, escitalopram and fluoxetine 
are commonly used in patients as prophylactic 
drugs.8 But they are very frequently associated 
with adverse effects like loss of appetite, weight 
gain, fatigue, dizziness, reduced concentration 
etc. that may lead patients to discontinue therapy. 
Amitriptyline is a tricyclic antidepressant. It acts 
by preventing the uptake of norepinephrine and 
serotonin in the brain.9 Venlafaxine, a selective 
serotonin reuptake inhibitor, prevents the reuptake 
of nor epinephrine, serotonin, and dopamine. It has 
a specific action on serotonin receptors and does 
not act on receptors that cause anticholinergic or 
cardiovascular adverse effects. Both drugs are 
proved to have good prophylactic efficacy to other 
anti-migraine drugs.10 
	 The rationale of this study is to compare 
Venlafaxine and Amitriptyline, and to find out 
the better drug in controlling the frequency of 
migraine attacks and to have improved cure rates 
with minimal adverse effects. Some studies have 
previously compared the efficacy of Venlafaxine 
and Amitriptyline. In previous studies, patients 
who received extended release of Amitriptyline 
or Venlafaxine had a significant effect on pain 
parameters.11 since there is no evidence of studies 
conducted in India; this study was done to compare 
the two drugs in migraine prophylaxis with 
different end parameters in the Indian population.

MATERIAL AND METHODS

Study design
	 This is a randomized, active controlled, 
open Label, parallel group, prospective, 
interventional Study, of 12 weeks duration. The 
study was carried out in the Department of General 
Medicine, Sri Ramachandra Hospital, SRMC & RI, 
Sri Ramachandra University, Porur, Chennai from 
February 2015 to February 2016. The feasibility of 
samples was 100 patients. Simple randomization 

was done using computer generated randomization 
software called as Random allocation software 
(Version 1.0, May 2004). Consequently, patients 
were administered study drugs without bias.
Study population
	 Patients with a history of intermittent 
recurrent headache coming to the OPD of the 
medicine department of SRMC
Inclusion criteria
	 Age 18 to 65 years; both genders (male 
and female); Patients with history of migraine for 
e” 2 months, and at least two attacks per month; 
Migraine with aura patients were included. No 
other form of long term anti-migraine drugs 
were permitted except for rescue medications 
like NSAIDs and triptans during acute attacks; 
Patients who came for  follow up every 15 days 
and maintained headache diary. 
Exclusion criteria
	 Patients who had headaches due to 
other causes such as sinusitis, infection, head 
injury, vascular disorders, tumors; Patients with 
depression and other psychiatric diseases; Patients 
allergic to Venlafaxine or Amitriptyline; Patients 
with liver or kidney failure, heart diseases; 
Pregnant and lactating women were excluded. 
Women in childbearing age were allowed to take 
oral contraceptives and who intend to get pregnant 
was not included in the study; Patients taking 
other prophylactic medication were asked to stop 
2 weeks before the start of the study.
Patient monitoring
	 After a thorough physical examination 
each patient is entered in the case report form. 
Hamilton Rating Scale for Depression (HAM-D) 
was used to rule out the patients with depression 
and they were not included in the study. Eligible 
patients were informed of the trial in detail and 
informed consent was obtained.
Drug administration
	 Both genders were equally assigned to 
Groups A and B. The Group A patients were given 
Venlafaxine-XR, 37.5mg, single tablet per day 
and were instructed to take the tablet one hour 
after breakfast, and Group B patients were given 
Amitriptyline, 25 mg single tablet per day, and were 
instructed to take the tablet one hour after dinner 
every day. The patients were given instructions 
about the common adverse drug reactions like 
nausea, vomiting, dry mouth, hypersomnia that 
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are possible to occur during the treatment course. 
The treatment continued for a period of 12 weeks 
in which there were 3 scheduled visits. The patients 
were assessed for the following endpoints at the 
beginning of the study, during treatment, and at 
the end.
Primary endpoints
1. Number of migraine attacks.
2. Duration of attacks in hours.
3. Severity of attacks.
	 Severity is assessed using a 1-3 scale 
[1-Mild - Able to work; 2-Moderate - Unable to 
work, but not staying in bed; 3-Severe - Staying 
in bed] and a Visual analog scale-Von Baker Faces 
(0 – 10). Patients are asked to choose the face that 
explains the pain (Figure 1).
	 The above parameters were recorded in a 
diary by the patients. The headache diary is given 
along with a questionnaire which consists of the 
above five questions pertaining to the symptoms 
of the patient.
Secondary endpoints
	 Adverse events that occurred during the 
treatment course; Effect of drugs on the number 
of analgesic consumption; Global efficacy (1 - 
Excellent, 2 - Good, 3 - Moderate, 4 - Ineffective) 
and Global tolerance (1 - Very good, 2 - Good, 
3 - Moderate, 4 - Poor) of treatment and Patient 
satisfaction (1 - Excellent, 2 - Good, 3 - Moderate, 
4 - Poor) of treatment was also recorded using 
appropriate scores. Acute rescue medications like 
paracetamol, triptans and chlorpromazine were 

allowed during severe painful attacks. The patients 
were instructed to record the time they used rescue 
medications and to bring back the headache diary 
and empty tablet strip during each visit to verify 
compliance. They were also advised to report any 
adverse effect immediately. During the follow up 
patients gave information on the treatment progress 
and adverse effects of the drug. Patients had regular 
follow up visits and they were also enquired 
by phone calls every 15 days for the above five 
questions. The headache diary was collected after 
the study and was evaluated for all parameters.
Statistical analysis
	 The statistical package for the Social 
Sciences (SPSS, Version 17) for Microsoft 
windows was used. The data was normally 
distributed. Descriptive statistics were presented 
as numbers and percentages. Mean and standard 
deviation were used for the and nonparametric tests 
were performed. A Chi-square test was applied 
for comparison between categorical variables. It 
was used to determine the significant difference 
between two groups. Fisher’s exact test was 
also used to determine the associations between 
categorical variables. The P value of < 0.05 was 
significant.

RESULTS

	 Totally 125 patients were screened. 100 
patients were taken for the study and the rest 25 
patients were not eligible. The patients selected 

Table 1. Baseline Patient Characteristics

Parameters	                                    Venlafaxine group		                     Amitriptyline group	  
	 No.	 %	 No.	 %	 ‘P’ Value

Gender					   
Male	 21	 42.0	 17	 34.0	 0.409
Female	 29	 58.0	 33	 66.0
Total	 50	 100.0	 50	 100.0
Age (Mean ± SD)	 36.87 ± 12.55	 39.66 ± 12.70			   0.2601

Baseline severity	                            Venlafaxine group		                       Amitriptyline group	
	 No.	 %	 No.	 %	

Mild	 17	 34.0	 12	 24.0	 0.194
Moderate	 7	 14.0	 14	 28.0
Severe	 26	 52.0	 24	 48.0
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Fig. 1. Visual analog scale Von Baker faces

Fig. 2. Study design

were randomized and allocated to both the 
treatment groups. There were no dropouts in the 
study (Figure 2).
Age and Gender Distribution
	 With a sample size of 50, in group A 
the mean age of the patients was 36.87% and in 
group B it was 39.66%, the value of ‘P’is 0.260. 
There were no statistical differences for ages in 
both groups. In group A, 42% were men and 58% 

were women. In group B, 34 % were men and 66% 
were women. The ‘P’ value was found to be 0.409. 
Hence, there was no difference in the demographic 
features among the study population (Table 1).
Primary Analyses
Number of migraine attacks per month
	 In the pretreatment period, there was no 
variation between the two treatment groups in 
relation to the number of attacks. The “P” value is 
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Fig. 3. Adverse events in both the treatment groups

Fig. 4. Analgesic consumption

0.853. During the treatment period the “P” Value 
was 0.349. At the end of study, in the Venlafaxine 
group, 48% of patients had < 5 attacks, 34% of 
patients had 5-15 attacks and only 18% of patients 
had > 15 attacks.
	 In the Amitriptyline group 20% of the 
patients had < 5 attacks, 54% of the patients had <5-
15 attacks, and 28% of the patients had > 15 attacks. 
Hence at the end of the study period, there was a 
statistically significant difference between the two 
treatment groups with a “P” Value of 0.012. The 
group A patients responded well to the treatment. 
This shows that Venlafaxine has more efficacy 
than Amitriptyline in reducing the migraine attacks 
(Table 2).
Duration of Migraine attacks
	 In the pretreatment period and during the 
study period, there was no statistical difference 
between the two groups. Chi-Square test “P” Value 

was 0.663 and Fisher’s exact test “P” Value was 
0.828. During the treatment period the Chi-Square 
test “P” Value was 0.488 and Fisher’s exact test 
“P” Value was 0.645. At the end of the study, in 
the Venlafaxine group, 88% of the patients had a 
migraine attack of < 6hour duration, 12% of the 
patients had a migraine attack of > 6 hours. In 
the Amitriptyline group 72% of patients had an 
attack of < 6 hour duration, 28% of patients had 
an attack of > 6 hour duration. Hence at the end of 
the study period, there was a statistically significant 
difference between the two treatment groups. 
Chi-Square tests showed a “P” Value of 0.046 and 
Fisher’s exact test showed a one sided significant 
“P” Value of 0.078 (Table 3).
Severity of Migraine attacks with 1 – 3 Severity 
scale
	 The efficacy of the drugs was evaluated 
with respect to the severity of migraine attacks 



2152Amritha et al., Biomed. & Pharmacol. J,  Vol. 15(4), 2145-2156 (2022)

Fig. 5. Comparison of Patient satisfaction among groups at the end of study

Fig. 6. Global efficacy results in the Venlafaxine and Amitriptyline group

(1 – 3 severity scale). In the pre-treatment period, 
no difference was found. The ‘P’ value is 0.194. 
In the Venlafaxine group, during treatment, 50% 
of patients were able to work normally, 14% of 
patients were unable to work but did not stay in 
bed and 36% of patients were staying in bed. In 
the Amitriptyline group 22% of patients were able 
to work normally, 34% of patients were unable to 
work but not staying in bed and 44% of patients 
were staying in bed. During the treatment period 
and at the end of the study, there was a statistical 
difference between the groups with a ‘P’ value of 
0.007 and 0.032, respectively (Table 4).
Severity of Migraine attacks with Visual analog 
scale (Von-Baker faces)
	 In the pretreatment and during the study 
period there was no statistical difference. The “P” 

value is 0.785 and 0.224, respectively. At the end 
of the treatment period also there was no statistical 
difference. The ‘P’ value is 0.622 (Table 4).
Secondary analyses
Adverse events
	 In general, adverse effects were found 
to be more or less the same in both groups. The 
most frequent adverse effects were hypersomnia 
and constipation in the Venlafaxine group. There 
was a statistical difference in the occurrence of 
constipation. “P” Value = 0.032 by Chi-Square 
test and “P” Value = 0.056 by Fisher’s exact test. 
The Venlafaxine group had more patients with 
constipation compared to the Amitriptyline group. 
There was also a variation between the groups 
in patients who reported no adverse events. The 
value of ‘P’ = 0.007 by the chi-square test and the 
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value of ‘P’ = 0.013 by Fisher’s exact test. The 
occurrences of other adverse events were not found 
to be statistically significant (Figure 3).
Analgesic consumption
	 In the Venlafaxine group, 24% of patients 
consumed analgesics as rescue medication while 
46% of patients consumed analgesics in the 
Amitriptyline group. There was a decrease in the 
values for the Venlafaxine group compared to the 
values for the Amitriptyline group, the value ‘P’ = 
0.021 by the chi-square test (Figure 4).
Patient satisfaction
	 Patient satisfaction was higher in the 
Venlafaxine group. “P” Value is 0.191 by Chi-
Square test (Figure 5). 
Global Efficacy
	 The global efficacy of migraine treatment 
was higher in the Venlafaxine group. 22% of the 
patients said excellent, 44% of the patients said 
good, 22% of patients said moderate and 12% 
of the patients said ineffective in the Venlafaxine 
group. 12% said it was excellent, 36% said good, 
30% said moderate and 22% said it was ineffective 
in the Amitriptyline group. The value of ‘P’was 
0.266 (Figure 6).
Global Tolerance
	 The global tolerance to migraine treatment 
was higher in the Venlafaxine group. 13% of 
patients said very good, 24% of patients said good, 
16% of patients said moderate and 10% of patients 
said poor in the Venlafaxine group. 16% said very 
good, 32% said good, 26% said moderate, and 26% 
said poor in the Amitriptyline group. “P” Value is 
0.566 by Chi-Square test (Figure 7).

DISCUSSION

	 This open label, randomized study was 
carried out to compare the prophylactic analgesic 
efficacy, safety and tolerability of Venlafaxine, a 
newer serotonin nor epinephrine reuptake inhibitor 
with Amitriptyline, a tricyclic antidepressant in 
patients with moderate to severe migraine for 
duration of 12 weeks in Indian population.12 

Number, duration, severity of migraine attacks, 
analgesic consumption, patient satisfaction, 
adverse effects of drugs, Global efficacy and 
tolerance were assessed.
	 Headache is the fundamental reason 
for patient consultation. The most well-known 
finding for these patients is migraine headache. 
The scope of prophylactic drugs used in migraine is 
expanding.13 Amitriptyline as a notable medication 
for the treatment of depression, in lower doses 
might be useful for migraine sufferers who react 
unsatisfactorily to different treatments. Choices 
about treatment in a specific patient should clearly 
contemplate the nature of headache, reaction to 
different medications, and the long-term effects 
of newer prophylactic agents. Amitriptyline was 
powerful in migraine prophylaxis in older trials, 
and has a demonstrated antimigraine effect in 
animal’s also.12 AMT causes significant reduction 
of headaches but it has severe side effects. It is 
considered as an alternative drug for prophylaxis 
of migraine. 13

	 Various animal studies supported the 
chronic effect of Amitriptyline in low dose 
on the serotonin synthesis .14 Besides, the 
efficacy of Amitriptyline in combination with 

Fig. 7. Global tolerance outcomes in Venlafaxine and Amitriptyline group
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many antidepressant drugs was also compared. 
Common side effects of Amitriptyline like nausea, 
constipation, sedation, orthostatic Hypotension and 
skin reactions have made the clinicians to seek out 
newer antidepressants with lesser adverse events.15

	 VLF is a 5-HT and NE reuptake inhibitor. It 
prevents migraine attacks with much more tolerable 
side effects.16 An open examination was performed 
to estimate the effective use of Venlafaxine in 
migraine patients. The effective dose of VLF was 
37.5 mg for each day.17 Hence, the same dose was 
used in this study. Since extended release form of 
Venlafaxine was reported to be more effective in 
migraine prophylaxis, it was given to both the study 
groups. Venlafaxine was also compared with other 
drugs such as propranolol, for vestibular migraine 
prophylaxis that showed positive results.18	
	 Since the use of Amitriptyline in migraine 
prophylaxis has been shown to produce various 
adverse effects, another group of drugs were used in 
migraine. And there was a lack of data on migraine 
frequency in few studies and patients with co-
morbid depression were not excluded. Few studies 
were limited by their use of global ratings and in 
certain studies patients who took Amitriptyline 
had a rebound effect in the control group.19 For 
Venlafaxine, previous studies had drawbacks like 
short length of follow up, and patients were allowed 
to take concomitant prophylactics that was likely 
to hamper the study results. Therefore, our study 
serves the purpose of a head-to-head comparison 
between Venlafaxine and Amitriptyline in the 
Indian population that overcomes the limitations 
of other studies.
	 The treatment efficacy was assessed after 
3 months, while the patient maintains a headache 
diary. In spite of the smaller sample size, both 
drugs showed good improvement in the treatment. 
In the present study, VAS is used to record pain 
throughout the study and increase the power of the 
study and overcome bias. The study groups have 
shown significant improvement in pain scores but 
to a lesser extent compared to previous studies. 
This difference could be attributed to less frequent 
administration of the study drug and also a lower 
dosage of the drugs. The results of our support 
the efficacy and tolerability of Venlafaxine as 
a preventive therapy for migraine. Venlafaxine 
was more effective than amitriptyline in most 
parameters. 

	 The Venlafaxine group had better global 
efficacy than the Amitriptyline group. Global 
tolerance was moderately higher in the Venlafaxine 
group. There was a reduction in the number of 
headache attacks in the Venlafaxine group versus 
Amitriptyline. Patient satisfaction was also higher 
in the Venlafaxine XR groups. Adverse events 
hypersomnia and constipation were much more 
frequent in both. However, global tolerance was 
above 50% in all groups.
Limitations of the study
	 Regardless of the positive findings, this 
study also showed some limitations. This study 
includes a smaller sample size since the feasibility 
of the samples was only 100 patients. Blinding 
was not done among the treatment groups. Lack 
of time for conducting the study was another 
major drawback. And few patients lost follow-
up, who were replaced by new study subjects. 

The strengths of the study are randomization and 
patients were administered the study drugs without 
bias. Further plans can be extended to conduct the 
study in a multicenter level, in a larger population 
with additional end parameters and more frequent 
administration of drugs at different dose.
Summary
	 This study was a prospective, open labeled, 
randomized, parallel group study to compare 
prophylactic safety, efficacy and tolerability of 
Venlafaxine and Amitriptyline in 100 patients in 
a 1:1 ratio to receive Venlafaxine 37.5 mg OD or 
Amitriptyline 25 mg OD with moderate to severe 
migraine conducted at Sri Ramachandra Medical 
College and Research Institute from February 
2015 - February 2016 for a duration of 12 weeks. 
Reduction in number, duration and severity, 
adverse events of migraine attacks were compared. 
Results were tabulated, efficacy and safety analysis 
were done statistically. The reduction of the 
number, duration, and severity of migraine was 
observed more with the Venlafaxine group. The 
occurrence of adverse events such as hypersomnia, 
constipation, and nausea / vomiting was higher in 
the Venlafaxine group.

CONCLUSION

	 Venlafaxine has a ‘three-drugs in one’ 
effect. At low doses, it reuptakes serotonin, at 
medium doses, Noradrenaline, and at higher doses, 
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Dopamine. It has a similar mechanism to TCAs in 
conditions like migraine. In addition, it has lesser 
drug interactions compared to other drugs, and it 
can be used safely.
	 As a result of this study, we find that 
Venlafaxine could be preferred for migraine 
prophylaxis since it reduces pain intensity (from 
VAS scores) and also reduces the number and 
duration of migraine attacks. But, incidences of 
adverse events like nausea / vomiting, hypersomnia, 
constipation are common. However, this was a 
short-duration study with small sample size and 
minimum doses of both drugs. But for a more 
definite statement there is a requirement for 
further long-term studies with larger population 
and ideal drug. To conclude, Venlafaxine, a novel 
antidepressant drug with dual mechanism of action 
(serotonin and nor epinephrine reuptake inhibitor), 
at a dose of 37.5 mg OD provided significant pain 
relief and reduced migraine headache in patients 
when compared to Amitriptyline 25 mg OD.
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