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Memantine Ameliorates Migraine Headache

Sundar Shanmugam, Kranthi Karunaikadal', Sathyanarayanan Varadarajan?, Muthuraj Krishnan?

Departments of Neurology and 'Pharmacology, Sri Ramachandra Medical College, Departments of Pharmacology and 3Neurology, SRM Medical College, Chennai,
Tamil Nadu, India

Background and Objective: A significant number of migraine patients do not find effective and safe treatment to reduce the frequency and
severity of their migraine attacks. Hence, a need for newer therapeutic agent exists. In this study, we examined the efficacy and safety of
memantine for the treatment of migraine. Materials and Methods: It was a randomized, placebo-controlled, double-blind study including adult
patients with 3—12 migraine headache for the last 6 months conducted in India. Patients received memantine (10 mg/day, once a day) or placebo
for the period of 24 weeks after a washout period. Migraine frequency per month, the 50% responder rate, rescue medication use, and adverse
events were recorded every 4 weeks. Results: Among 81 patients screened, 60 were enrolled for the study. Thirty patients received memantine
and other 30 received placebo. Data were analyzed for 28 patients in memantine group and 29 patients in placebo group. At the baseline, all the
parameters were similar in both groups. By 24 weeks, migraine frequency/4 weeks was memantine group versus placebo; 2.57 (£0.38) versus
5.07 (£0.69), P=0.003 and rescue medication use was 0.75 (+£0.23) versus 3.72 (£0.63) P=0.0001. The 50% responder rate was 85.7% versus
51.7% (P =0.005). Only a few mild adverse events were recorded in both the groups. No severe adverse events and death were recorded during

the study. Conclusion: Memantine (10 mg oral, once daily) is effective, well tolerated, and safe for patients with migraine.
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INTRODUCTION

Among the various causes of headache, migraine is one of the
most common. Overall, migraine has a variable prevalence
worldwide. In Europe and USA, 1-year period prevalence
of migraine in adults is estimated at 10%—15%.[" A migraine
attack is a throbbing or pulsating headache which is unilateral
and may involve nausea, vomiting, and sensitivity to light or
sound.”” Migraine headache leads to significant disability.
It adversely affects the daily activities and work-related
productivity for the patients.’! Majority of the migraine
patients in India do not consult a physician. Moreover, among
patients who are treated for migraine, less than one-third report
consistently effective results with their current treatment
which include over-the-counter analgesics.! Despite recent
developments in the understanding of pathophysiology,
epidemiology, and genetics of migraine, many patients with
migraine are not diagnosed correctly and many of them
are treated suboptimally. Although multiple preventive
medications for migraine are available, a significant number
of patients are unable to find effective regimen to reduce the
frequency and severity of their migraine attacks. Migraine
remains one of the most underrecognized, underdiagnosed,
and undertreated conditions.

Growing number of researchers consider migraine as an episodic
disorder of brain excitability. N-methyl-d-aspartate (NMDA)
receptor antagonists inhibit the cortical spreading
depression (CSD), which is considered as an underlying
mechanism of migraine. The precise mechanistic links between
CSD and migraine require in-depth investigation. However,
recent evidence suggest that CSD can also initiate migraine
headache.’! CSD, equivalent to the aura phase of migraine,

activates the trigeminal nociceptive pathway in the brainstem
and may precipitate the headache phase.[*” In patients with
headache induced by glyceryl trinitrate, the brain stem region
is activated. However, it is not activated in normal people,
suggesting a migraine-related sensitivity.® This sensitivity
could make migraine patients more susceptible to the effects
of CSD.

The cellular mechanisms underlying the initiation and
propagation of CSD remain enigmatic.’”? Two hypotheses to
describe CSD propagation have been proposed. The first is
Grafstein’s potassium hypothesis which suggests that K+ ions
are released during neuronal depolarization and accumulate
in the interstitial spaces. Excessive K+ ions further depolarize
the surrounding cells, leading to another wave of CSD.!"” The
second hypothesis, proposed by van Harreveld suggests that
glutamate induces CSD when applied to the cortex. However,
both the mechanisms may contribute in CSD prorogation.
Hence, glutamate, the primary excitatory neurotransmitter in
the central nervous system presents an appealing target for
therapeutic strategies to treat migraine.
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Thus, we hypothesized that antiglutamate drugs might
reduce migraine effectively. Memantine is a noncompetitive
antagonist of the NMDA-type glutamate receptor. It interacts
with the Mg?* binding site of the channel to prevent excessive
activation while sparing normal function.!''! Memantine
was approved by the US Food and Drug Administration
in 2004, for the treatment of cognitive impairment in
Alzheimer’s dementia. Numerous clinical studies have shown
that memantine is well tolerated and safe with a few side
effects of headache or dizziness which are usually mild and
reversible.'? A few small clinical studies showed a moderate
clinical response to memantine in migraine patients. Hence,
it is warranted to conduct a large randomized, controlled
clinical study to evaluate efficacy and safety of memantine
evaluating multiple aspects of migraine. In this randomized,
placebo-controlled study, we evaluated efficacy and safety
of memantine as a preventive medication for migraine. The
primary objective of this study was to evaluate the efficacy
of memantine to reduce the migraine frequency. In addition,
we analyzed the effect of memantine on rescue medication
use and 50% responder rate. The secondary objective of the
study to evaluate the safety of memantine.

MareriaLs AND METHODS

Patient population

This was a randomized, double-blind, parallel interventional
study. It was conducted at the Headache Clinic, Department
of Neurology in a tertiary care hospital in Tamil Nadu. The
study was conducted over a 6-month period. Sixty patients with
migraine as assessed by International Headache Society (IHS)
criteria, for at least 6 months before screening were recruited
for the study. Patients with 3—12 migraine (not more than
15 headache days) were included. Patients having headache
not related to migraine (episodic tension or sinus headaches)
were excluded. If headache did not respond to more than
two migraine preventive medications, they were excluded.
Pregnant/breastfeeding women, patients with medication
overuse headache, severe medical illness, renal insufficiency,
hepatic problems, and hypersensitivity were also excluded. The
study was approved by the Institutional Ethics Committee and
conducted according to ICH good clinical practice guidelines
and the principles of the Declaration of Helsinki. The trial was
registered prospectively in ICMR’S Clinical Trials Registry
of India (CTRI/2013/11/004172) before the recruitment of
the patients.

Intervention and treatment

Eligible patients after conforming to inclusion and exclusion
criteria entered a washout period of 28 days. During the
washout period preventive migraine medications were reduced
and stopped. Following this period, a baseline phase of
3 months was established during which patients were allowed
to take only rescue medications. Data regarding 4-week
frequency (monthly) and number of days of rescue medication
were collected during baseline period. After completion of

baseline period, patients were randomized to one of the two

groups: intervention and placebo groups.

*  Group 1 — Intervention: Memantine hydrochloride
tablet (Admenta, SUN Pharma, India) 10 mg was given
orally once daily for 24 weeks

*  Group 2 — Placebo: A look-alike sugar pill was given
orally once daily for 24 weeks.

Figure 1 shows a flow diagram of the study.

Data collection

The 28 days (monthly) migraine frequency, number of days of
rescue medications intake, and adverse effects were all recorded
by each patient in a diary, which was then transcribed into
patients case record form at each clinical visit. The transcription
was performed on the 29" day. Blood investigations and
physical examination were performed at the first and last visit.
Liver function test was performed on first, third, and last visit.

Statistical analysis

Descriptive data were analyzed and presented as frequency,
percentages, mean and standard deviation, and standard error.
Inferential statistics including Chi-square test and unpaired
t-test were used for analysis. The analysis was performed using
statistical software package IBM SPSS Statistics 21.0

ResuLts

Patient’s demographics

Eighty-one patients were assessed for eligibility; 21 patients
were excluded as 14 patients did not meet inclusion criteria and
7 patients declined to participate. A total of 60 patients (3—12
migraine days/month) met the inclusion criteria and were
enrolled for the study. They were randomly divided into two
groups. In Group 1, 30 patients received memantine and
in Group 2, 30 patients received placebo. Two patients of
memantine group and 1 patient of placebo group was lost to
follow-up.

Fifty-seven patients were included in follow-up analysis.
Among 28 patients of memantine group, 10 were male and
18 were female. In placebo group, 9 were male and 20 were
female. Among all patients, 35 patients were in the age group of
18-30 years, 18 patients were in the age group of 3140 years
and 4 patients were in the age group of 41-55 years among all
patients, 29 were unemployed and 28 patients were employed.
Among 28 patients in memantine group, only two patients
had migraine with aura. In placebo group, only one patient
had migraine with aura. Among all patients, 12 patients had
migraine for <I year, 34 patients for 1-5 years, 9 patients for
6—10 years, and 2 patients had migraine for more than 10 years.

Effect of memantine on migraine frequency

We evaluated the efficacy of memantine for reducing migraine
headache episodes and analyzed mean number of days with
migraine episode every 4 weeks till 24 weeks after the initiation
of treatment [Table 1 and Figure 2]. We observed a decline in
the mean number of migraine days till the 12" weeks after the
commencement of treatment in both the groups (memantine:
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Figure 1: Consort flow diagram

10.79 days to 5.18 days and placebo: 10.14 days to 6.03 days).
This trend was continued in memantine group till the end of
the study by 24" week and the frequency of migraine days
was reduced up to 4 times by week 24 after the treatment
with memantine (10.79 days at baseline vs. 2.57 days at
week 24). On the contrary, in placebo group, no decline in
migraine days was observed from 12- to 24-week period
posttreatment (6.03 days at week 12 vs. 5.07 days at week 24).
Moreover, migraine frequency was significantly less (P =0.003)
in memantine-receiving patients 2.57 (£0.38) at week 24 as
compared to placebo-receiving patients 5.07 (+0.69).

50% responder rate

Most of the patients responded to memantine therapy well
as evident by the 50% responder rate. The 50% responder
rate among the memantine-receiving patients (85.7%) was
significantly higher (P = 0.005) than placebo-receiving
patients (51.7%) [Table 2 and Figure 3].

Rescue medication use during treatment of migraine with
memantine

To evaluate the efficacy of memantine, we also analyzed
use of rescue medication by migraine patients (3—12
migraine days/month) after the initiation of treatment
with memantine [Table 3 and Figure 4]. The rescue
medication intake reduced significantly in the patients
receiving memantine as compared to the placebo-receiving
patients starting from week 8 of the treatment (memantine:
3.14 [+0.34], placebo: 5.52 [+0.48], P = 0.0001). By week
24, significantly less (P = 0.0001) rescue medication use
was reported by patients received memantine (0.75 [+£0.23])
as compared to patients receiving placebo (3.72 [+£0.63]). In
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Figure 2: Effect of memantine on migraine frequency

addition, as compared to baseline, rescue medication use was
decreased in both memantine (baseline: 8.79 [£0.47], week
24: 0.75 [£0.23]) and placebo-receiving patients (baseline:
9.17 [£0.35], week 24: 3.72 [£0.63]). However, the
memantine-receiving patients used less rescue medication
at week 24 of treatment than placebo-receiving patients by
week 24.

Adverse events

Only a few adverse events were reported by the patients
during the study [Table 4]. Most commonly fatigue, anorexia,
dizziness, and nausea were reported. Similar adverse events
were observed between memantine and placebo groups. No
severe adverse events or death occurred during the study. Taken
together, memantine appeared to be safe and well tolerated
among patients with migraine.

Discussion

In this clinical study, we evaluated the efficacy and safety of
memantine in migraine patients. We enrolled 60 adult patients
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Figure 3: The 50% responder rate to memantine therapy
Table 1: Effect of memantine on migraine
frequency (meanzstandard error of mean)
Duration of Memantine Placebo T P
treatment
Baseline 10.79+0.40 10.14+0.37 1.190 0.239
4 weeks 6.86+0.45 7.34+0.49 -0.730 0.469
8 weeks 5.29+0.42 6.76+0.53 -2.152 0.036
12 weeks 5.18+0.51 6.03+0.68 -0.999 0.322
16 weeks 3.68+0.38 6.17+0.48 4246 0.0001
20 weeks 3.25+0.44 6.00£0.69 -3.373 0.001
24 weeks 2.57+0.38 5.07+0.69 -3.174 0.003
Table 2: The 50% responder rate
Group 50% responder rate 2 P
Yes (%) No (%)

Memantine 24 (85.7) 4(14.3) 7.62 0.005
Placebo 15(51.7) 14 (58.3)

with migraine (3—12 episodes per month for at least 6 months)
in this study. Memantine at the dose of 10 mg/day showed
significant reduction in primary efficacy measure of migraine
frequency from the 16" week onward, when compared to
placebo and this effect was maintained till the end of the study.
It was also associated with significant improvements in several
other efficacy measure including the 50% responder rate and
rescue medication days every month. The adverse effects were
mild and reported in <10% of patients. None of the patients
discontinued treatment due to side effects.

A few clinical studies evaluated the efficacy of memantine for
migraine patients. The retrospective study by Charles ef al.
analyzed 60 patients. They reported a reduction in headache
frequency from 15.2/month to 6.1/month.!"! Another study
by Bigal et al. reported a decrease in headache frequency
from 21.5 at baseline to 14.3 days/month in 20 patients.['¥]
Krusz et al. reported a decrease in migraine frequency to 4.1
migraines per month or almost 56% less than at baseline, in
14 of 20 patients.!'>) In comparison, we observed a significant
reduction in the migraine frequency from 10.7/month
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Figure 4: Rescue medication use during treatment of migraine with
memantine

Table 3: Rescue medication use during treatment of
migraine with memantine

Duration of Memantine Placebo T P
treatment

Baseline 8.79+0.47 9.17+0.35 -0.663 0.510
4 weeks 5.11+0.43 6.17+0.53 -1.570 0.122
8 weeks 3.14+0.34 5.52+0.48 —4.036 0.0001
12 weeks 2.43+0.34 4.62+0.65 —2.985 0.0001
16 weeks 1.50+0.23 4.7240.53 -5.574 0.0001
20 weeks 0.96+0.26 4.5140.69 —-4.815 0.0001
24 weeks 0.75+0.23 3.72+0.63 —4.430 0.0001

Table 4: Adverse events

Adverse event Memantine (n=28) Placebo (n=29)

Fatigue 1 2
Anorexia 1 0
Dizziness 2 1
Nausea 1 2

to 2.3/month. However, a study by Charles et al. was a
retrospective study, while Bigal ef al. enrolled only refractive
migraine patients and Krusz et al. included only chronic
migraine patients. These studies were not placebo-controlled
and previous migraine medications were not stopped. In
contrast, we enrolled 60 patients and previous migraine
medications were stopped before the commencement of our
study. In addition, none of these studies evaluated the rescue
medications intake frequency and the 50% responder rate,
which we recorded and analyzed in this study.

Numerous studies assessed the efficacy of other drugs for
migraine. However, they were conducted before the IHS
criteria for migraine came into effect. Hence, it is difficult
to compare results from recent studies with earlier studies.
Few of the earlier studies used a headache index or score as
primary end-point to assess efficacy of the interventional drug
in migraine prevention.['*!”] Nonetheless, in our study, we
used other migraine parameters as well to evaluate efficacy
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of memantine. Hence, results from our study can be compared
to earlier studies as well using the 50% responder rate.
Divalproex produced the 50% responder rate of 48%, 44%,
and 41% in earlier clinical studies, while gabapentin showed
the 50% responder rate of 36%, amitriptyline showed the
50% responder rate of 50% and topiramate showed the 50%
responder rate of 54%. Of note, responder rate in our study
was observed at 87%, which was higher than any of other
abovementioned therapeutic agents for migraine.

In this study, we observed a few adverse events, which were mild.
Only eight patients had mild adverse events including fatigue,
dizziness, anorexia, somnolence, and nausea. The most common
side effects were dizziness followed by somnolence. These
adverse events were expected for drugs of this class and would not
prevent the use of memantine in the patients requiring preventive
migraine treatment. Slow upward titration starting at 5 mg and
increased up to 10 mg may enhance tolerability for memantine
and help to avoid many of the adverse events reported. Of note,
adverse events were transient and could be managed easily.

There were few limitations in our study. Our study had a short
duration of treatment. In addition, this study enrolled a smaller
number of patients. Hence, a large and long-term study is
required to assess the long-term safety and efficacy of memantine
in migraine patients. We observed that memantine is useful in
migraine patients with 3—12 episodes/month. However, we have
not included patients with chronic migraine, monthly frequency
of >15 migraines, cluster migraine, trigeminal autonomic
cephalalgias such as paroxysmal hemicranias and Short lasting
Unilateral Neuralgiform Headache with Conjunctival injection
and Tearing (SUNCT), and tension-type headache. Hence,
additional studies are required to examine efficacy and safety
of memantine in such patient populations. Moreover, efficacy of
memantine when used in combination with other antimigraine
drugs such as propranolol, flunarizine, and divalproex sodium
also needs to be assessed. Finally, efficacy and safety of
lower (5 mg) and higher (20 mg) doses of memantine should
be addressed through systematic clinical trials.

Our study raised few important issues, which require further
investigation. We observed that memantine is useful for episodic
excitotoxicity disorder such as migraine. Will it be useful in
other neurological disorders involving brain excitotoxicity
such as motor neuron disease as well? Moreover, it will be
useful to investigate the efficacy of other antiglutamate drugs
in migraine since our study indicated that antiglutamate drug
memantine is useful for migraine patients. In summary, this
randomized, double-blind, placebo-controlled study showed that
memantine (10 mg oral, once daily) significantly decreased the
headache frequency and rescue medication intake in migraine
patients as compared to placebo in migraine patients. It is well
tolerated with a few mild adverse effects in migraine patients.

ConcLusioN

Memantine (10 mg) significantly decreases headache frequency
and mean rescue medication intake. It is safe as adverse effects
are few and mild.
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