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Background
A cluster headache occurs when severe or very severe unilateral pain is felt in, behind or around the
eye or temple but may spread to other areas of the head (1-3). The pain during an attack is described
as a sharp, boring, burning, throbbing or tightening sensation. Each attack lasts 15-180 minutes, and
may occur from once every other day to 8 times daily (1-3). Attacks occur in clusters lasting for weeks
or months, separated by remission periods which last months or years, although about 10% of
sufferers have no remission period (1). The attacks are classified as episodic or chronic (1-3).
Each attack is associated with one or more of the following features that all affect the same side of the
body: conjunctival injection, lacrimation, nasal congestion, rhinorrhoea, forehead and facial sweating,
miosis, ptosis and eyelid oedema (1-3). During an attack the person is typically restless or agitated,
unable to lie down, and typically paces the floor, or may even bang their head against the wall.
Attacks often occur at night, typically waking the person after 1-2 hours sleep. During a cluster period
the pain almost invariably occurs on the same side and an attack can be precipitated by alcohol or
other vasodilators. The onset of cluster headache is usually between 20-40 years of age. Cluster
headache affects mostly men, the male to female ratio ranges from 2.5:1 to 6:1 (1, 2).
In most cases preventive treatment is required as symptomatic treatment alone will rarely achieve
adequate control. The aim of preventive therapy is to suppress attacks and maintain remission with
minimal side effects (1, 2).

Answer
A number of medicines have been studied as preventive treatments, for example, ergotamine tartrate,
lithium carbonate, methysergide, prednisolone, verapamil, frovatriptan, pizotifen, topiramate, sodium
valproate, gabapentin, carbamazepine, baclofen, clonidine, melatonin, botulinum toxin and capsaicin
(1, 2, 4).
The use of calcium antagonists as preventive treatment for cluster headache was first suggested over
25 years ago. The reasoning for use of calcium antagonists is that blocking entry of calcium ions into
smooth muscle will reduce blood vessel dilation which causes severe pain. Nimodipine, nifedipine and
verapamil can all reduce the tone of blood vessels in the head (5). Verapamil has a number of
different actions. It has an effect in the hypothalamus and blocks calcium and potassium channels.
Because of the many different actions, it is impossible to single out a certain mode of action for
verapamil in cluster headache (6). Verapamil is considered the drug of choice for prevention of
episodic and chronic cluster headache and is unlicensed for this indication (1-4, 7). Specialist advice
should be sought before initiating verapamil in primary care (3, 8). The efficacy of verapamil has been
demonstrated in both non-randomised and randomised controlled trials versus placebo and other
medicines used for prophylaxis (4, 9-14). Immediate or standard release preparations may be used,
although some experts believe that standard release preparations are more useful than modified
release formulations (2, 4).
The British Association for the Study of Headache (BASH) guidelines for the management of cluster
headache acknowledge that the efficacy of preventive drug treatments is largely based on expert
opinion supported by a very small number of published clinical trials. Verapamil is used as a first line
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preventive treatment for both episodic and chronic cluster headache. Doses of 80mg three or four
times a day may be effective, although up to 960mg per day may be required (2, 7).
The clinical effectiveness of nimodipine, nifedipine and verapamil in prophylactic treatment of
migraine and cluster headaches was demonstrated in a small open non-randomised study involving
35 patients. Nimodipine 60-120mg, nifedipine 30-180mg and verapamil 240-720mg daily were found
to be effective in preventing cluster headache (9).
The efficacy of verapamil for prophylaxis of cluster headache was demonstrated in a non-randomised
trial. The trial included 48 patients of which 33 patients suffered with episodic cluster headaches and
15 with chronic cluster headache. Thirty three (69%) of 48 patients with cluster headache improved
more than 75% during verapamil treatment. The average daily dose of verapamil in the episodic
group was 354mg (range 240-600mg/day) and in the chronic group 572mg (range 120-1200mg/day).
Three patients taking doses of 240mg/day discontinued treatment due to side effects (10).
A multicentre, double dummy, double blind, cross over, 23 week trial in 30 patients with chronic
cluster headache compared verapamil 360mg/day with lithium carbonate 900mg/day. Both treatments
were shown to be effective in preventing chronic cluster headaches and reducing analgesic
consumption. Clinical improvement was noted in 50% of verapamil patients by the end of the first
week compared to 37% on lithium. The incidence of side effects was reduced with verapamil
compared to lithium (12% vs. 29%) (11).
A double blind, double dummy, multicentre study comparing verapamil with placebo for prophylaxis of
episodic cluster headache, randomised and followed up 30 patients. After a 5 day run in period where
no prophylaxis was taken, patients were randomised to verapamil 120mg three times daily or placebo
for 2 weeks. Patients were allowed to use subcutaneous sumatriptan to abort any cluster headaches
that occurred. The primary endpoint of the trial was to determine if verapamil reduced attack
frequency. During the first week of treatment there was no difference between the 2 groups with
respect to number of attacks or the number of times sumatriptan was used. However, in the second
week both the number of attacks (0.6 ± 0.88 vs. 1.65 ± 1.01; p<0.001) and use of sumatriptan (0.5 ±
0.87 vs. 1.2 ± 1.03; p<0.004) were lower in the verapamil arm compared to the placebo arm. Side
effects were mild and did not require suspension of treatment. The most frequent side effect was
constipation. There was a significant reduction in blood pressure and heart rate in patients taking
verapamil although they were asymptomatic. The study concludes that the findings provide objective
evidence for the effectiveness of verapamil in episodic cluster headache prophylaxis (12).
A non-randomised study to find the minimum effective dose to prevent episodic and chronic cluster
headaches was conducted in 70 patients with cluster headache (52 episodic patients and 18 chronic
patients). All patients were started on verapamil 40mg in the morning, 80mg in early afternoon and
80mg before going to bed. Patients were able to increase the dose by 40mg verapamil a day on
alternate days depending on their attack timing, until attacks were completely suppressed. Complete
relief from headaches was obtained in 49 out of 52 episodic patients (94%) and 10 out of 18 (55%)
chronic patients. The majority of patients needed 200-480mg, although 9 in the episodic group and 3
in the chronic group needed 520-960mg. Ten patients, 2 in the episodic group and 8 in the chronic
group experienced incomplete relief and required further therapy with ergotamine, lithium, sumatriptan
or sodium valproate. One woman reduced the dose of verapamil from 240mg to 160mg because the
higher dose made her too sleepy. One patient withdrew from the study because of side effects
(Stevens-Johnson syndrome). The conclusion of the study is that providing the dose for each
individual is adequate, verapamil is highly effective at completely preventing episodic cluster
headaches, although patients with chronic cluster headache had a poorer response (13).
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An abstract from a poster presentation published in Cephalagia (1999) gives brief details of the use of
retarded verapamil in 9 patients with episodic or chronic cluster headache. The dose was 480mg to
720mg divided into 2 days’ doses. Relief from attacks was achieved by 4 patients on 720mg and 3
patients on 480mg. Attacks still occurred in 2 patients with chronic headache despite treatment with
720mg (14).
Verapamil is usually well tolerated, common side effects are constipation (which can be severe) and
flushing. Side effects are dose related and can include dizziness, oedema, nausea, fatigue
hypotension and bradycardia. Gum bleeding may indicate gingival hyperplasia which should be
confirmed by a dental practitioner. There is a high incidence of heart block and bradycardia with
verapamil that can develop with initiation of therapy, increases in dose and during stable dose therapy
so electrocardiograms (ECG) should be undertaken (4).
There are no standard guidelines for the frequency of ECGs. Some experts recommend an ECG
before verapamil is started at a dose of 80mg three times daily and then 10 days after each dose
increase of at least 80mg, paying particular attention to the PR interval (1, 4). Others suggest
checking ECGs for AV-block before the dose reaches 480mg daily and then after any further dose
increases (2); some recommend not monitoring until the dose exceeds 480mg, and then an ECG
should be obtained after each additional 80mg increment (3). An ECG can be obtained every 3
months if the dose has not changed (4). In 2016, an international Delphi study was conducted to
review cardiac monitoring of high-dose verapamil in cluster headache. Twenty two international
clinical experts in cardiac rhythm disorders were interviewed to formulate ECG guidelines for the pretreatment screening and monitoring of cluster headache patients using high-dose verapamil. The
panel agreed only on performing pre-treatment ECG to screen for pre-existing cardiac arrhythmias.
Pre-treatment ECG was deemed not necessary by most panel members for patients who did not have
cardiac side effects during a previous period of cluster headache attacks treated with high-dose
verapamil. Half the panel advised Holter ECG for patients on verapamil ≥ 480 mg/day. The highest
recommended daily doses varied between 240 and 960 mg (15).
In practice, drug interactions with verapamil may be an issue especially for patients with chronic
cluster headache. Verapamil can inhibit the metabolism of midazolam, buspirone, simvastatin and
carbamazepine. The doses of these drugs should be adjusted or alternatives used. Erythromycin and
atorvastatin should not be used together with verapamil. Grapefruit juice should also be avoided as it
increases the plasma levels of verapamil (6).
There are no firm guidelines to indicate how long prophylaxis should be given for. Patients with
chronic cluster headache may require indefinite prophylaxis. For episodic cluster headaches
prophylaxis is usually continued for 1-2 months after a patient becomes asymptomatic and then stops.
However, the exact length of prophylaxis depends on the length of previous clusters (16).

Summary






A cluster headache consists of attacks of severe unilateral pain that is felt in, behind or around the
eye or temple but may spread to other areas of the head.
Attacks can be classified as episodic or chronic depending on frequency and remission periods.
Preventive treatment is required as symptomatic treatment alone will rarely achieve adequate
control.
Calcium antagonists block entry of calcium ions into smooth muscle. This reduces blood vessel
dilation which is responsible for the severe pain.
Verapamil is considered the current drug of choice for prevention of episodic and chronic cluster
headache. A dose of 360mg daily has been shown to be efficacious in some studies, although
sometimes doses of up to 960mg daily is required. Standard release preparations are believed to
be more useful than modified release formulations.
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There is a high incidence of heart block and bradycardia with verapamil that can develop with
initiation of therapy, increases in dose and during stable dose therapy so electrocardiograms
(ECG) should be undertaken
The efficacy of verapamil in preventing cluster headaches has been demonstrated in both nonrandomised and randomised controlled trials versus placebo and other medicines used for
prophylaxis.
Verapamil is highly effective at preventing episodic cluster headaches, although patients with
chronic cluster headache have a poorer response.
Patients with chronic cluster headache may require indefinite prophylaxis. The length of
prophylaxis for episodic cluster headache depends on the length of the cluster.

Limitations
This answer is specific to use of verapamil for prevention of cluster headache, it does not apply to
other calcium channel blockers.
This Q&A does not consider the use of verapamil in children aged 12 and under.
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