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Abstract
Cluster headache is a neurological disorder
that presents with unilateral severe headache
associated with ipsilateral cranial autonomic
symptoms. Cluster headache attacks often
occur more than once a day, and typically
manifesting in bouts. It has a point prevalence
of 1 in 1000 and is the most common trigeminal
autonomic cephalalgia. This article aims to guide
general neurologists to an accurate diagnosis
and practical management options for cluster
headache patients.

Introduction
Cluster headache is a primary headache
disorder and is the most common of the
trigeminal autonomic cephalalgias1. It
affects approximately 1 in 1000 of the
population. A neurologist working in
a district general hospital and regional
neuroscience centre might see 4–11 cases
of trigeminal autonomic cephalalgia per
year.2 Most patients with cluster headache
have a delayed diagnosis and will have
seen three general practitioners before
being referred to neurology services, some
having been to colleagues in dentistry or
otorhinolaryngology.3 While the diagnosis
is usually straightforward, the management options are very different from that
of migraine, the most common primary
headache in neurology, and options are in
a state of flux.
Clinical diagnosis
As with most neurological conditions, and
certainly with all primary headache disorders, the diagnosis of cluster headache
relies on an accurate history. The International Classification of Headache Disorders—3rd edition outlines the criteria
for diagnosis, and although developed
for research purposes, it remains a useful
practical guide. There are always challenging cases that fall outside any criteria
in neurological practice and these will be
covered later in this article.
Attack phenotype: Patients describe a
cluster headache attack as an intense and

 1,3

severe strictly unilateral pain, typically in
the supraorbital, retro-
orbital, temporal
regions and arising from deep within. It
has been said anecdotally, and recently
studied,4 that patients describe it as their
worst ever headache, using comparisons
such as childbirth, fractures and renal
stones. The pain ramps up quite quickly
once it starts and typically remains for
15–180 min when untreated. During this
time, patients are agitated and restless,
preferring to rock in a sitting position,
pace, fidget and push their hands into
the area of most pain. Cluster headache
attacks can occur once every other day in
the start of a bout and increase to up to
eight times a day. The attacks can have a
circadian pattern with a nocturnal preference. They are usually associated with
prominent cranial autonomic symptoms:
lacrimation, conjunctival injection, nasal
symptoms, aural fullness, periorbital
swelling, ptosis or miosis, which are ipsilateral to the pain.5
Attack patterns: Cluster headache is
subdivided into episodic and chronic
cluster headache depending on the
duration between attacks. Patients with
episodic cluster headache have ‘bouts’,
describing when they have a cluster of
attacks. These bouts tend to last 6–12
weeks and often have a circannual pattern,
with more attacks in the spring or autumn.
Patients are deemed to have episodic
cluster headache if the break between
the bouts lasts longer than 3 months,
while not taking a preventive treatment.
Patients have bouts of attacks with breaks
of less than 3 months between are classified as having chronic cluster headache.1
This differentiation, although somewhat
arbitrary, has important management
implications. When in bout, cluster headache attacks can be triggered by alcohol,6
7
food containing nitrates, nitroglycerin8
and strong odours such as petroleum,
paint and nail varnish.9
About half of patients report migrainous
features, such as photophobia or phonophobia with attacks, very often they lateralised to the side of the pain.5 10 Such
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Managing cluster headache
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Differential diagnosis
Cluster headache shares many features with the other
trigeminal autonomic cephalalgias. The one that most
closely resembles cluster headache is paroxysmal hemicrania; both conditions have a relatively short severe
attack duration with overlap in their duration criteria.
Paroxysmal hemicrania attacks are also unilateral
and last 2–30 min, but the attacks are usually more
frequent than in cluster headache. Paroxysmal hemicrania attacks can occur more than five times a day,1
up to 40 times a day, with a mean of 11.13 They do
not have the same nocturnal tendency as cluster headache and alcohol is not reliably a trigger. As complex

as it makes the question, an absolute response to an
adequate dose indomethacin is the sine qua non of PH.
Investigations
Cluster headache is a primary headache disorder and
thus, by definition, structural causes should not be
present. One should consider a trigeminal autonomic
cephalalgia to be secondary if the clinical presentation is not classical, if there is an atypical response to
acute treatment, or if the headache does not respond
to traditional preventives. In patients investigated
for secondary cluster headache-
like presentations,
we recommend an MRI scan of the brain with gadolinium and pituitary function screening, specifically
thyroid function tests, plasma prolactin and growth
hormone/IGF1. This should be understood as a screen
for secondary trigeminal autonomic cephalalgias
in a generic sense.14 Pituitary tumours are relatively
common15 16 and their association with TAC-
like
headache17 complicates management .18
Management
Management of cluster headache is broadly divided
into acute and preventive; furthermore, there are
novel neuromodulation devices that can be used for
either (figure 1).

Figure 1 Current landscape for cluster headache treatment: the grey boxes indicate the medications that should be phased out,
orange boxes indicate neuromodulation techniques. ECH, episodic cluster headache; nVNS, non-invasive vagus nerve stimulator;
SPG, sphenopalatine ganglion.
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patients usually have a personal or family history of
migraine. Patients with both migraine and cluster
headache are more likely to present with interictal dull
pain, especially if using frequent sumatriptan dosing
orally to treat attacks,11 which can be mistaken for
hemicrania continua.
Cluster headache is more common in men, with a
ratio of 2.5–3.5:1. However, it is important to recognise that women do present with cluster headache and
there is often a delay to diagnosis. This may be because
women tend to have more nausea and vomiting with
their attacks12 and these symptoms are often attributed
to migraine rather than cluster headache.

How to do it

Efficacy

Cost (as per BNF April 2019)

Subcutaneous
sumatriptan 6 mg
Sumatriptan nasal spray
20 mg
Zolmitriptan nasal spray
5 mg and 10 mg

Headache relief rates at 15 min: placebo 26% and sumatriptan injection
74%19
Pain-free rates at 30 min: placebo 18% and sumatriptan nasal spray 47%24

Imigran £50.96 for two injections
Generic £39.50 for two injections
Imigran £14.16 for two or £42.47 for six

Headache relief rates at 30 min (defined as reduction in pain severity):
placebo 21%; zolmitriptan nasal spray 5 mg 40% and zolmitriptan nasal
spray 10 mg 62%23

Zomig 5 mg/0.1 mL nasal spray 0.1 mL
unit dose- £36.50 for six

Acute treatment for cluster headache attacks

The evidence-
based acute treatments for cluster
headaches are subcutaneous sumatriptan, intranasal
sumatriptan and zolmitriptan, high-
flow oxygen
via a non-
rebreather mask and, in episodic cluster
alone, non-invasive vagus nerve stimulation (nVNS).
Double-blinded randomised control studies are effective in stopping attacks within 15 min have found the
following for subcutaneous sumatriptan, high-
flow
oxygen via a non-rebreather mask and nVNS,19–22 and
within 30 min for intranasal sumatriptan and zolmitriptan23 24 (see table 1 for cost comparison). Oxygen
is especially useful in patients who have more than
two attacks a day, although is sometimes less convenient than sumatriptan. In the UK, prescribing oxygen
prescription requires completion of a home oxygen
order forms; part A is for static cylinders and part B
is a restricted document for home oxygen assessment
and review services, paediatric and other specialist
teams and is used to order ambulatory oxygen. Before

10 mg formulation—not available.

submitting the home oxygen order form part A, you
must obtain patient consent using the initial home
oxygen risk mitigation tool and home oxygen consent
form.
Is the demand-valve oxygen system
useful?
valve oxygen system has a valve that
The demand-
allows oxygen to flow when the patient inhales and
closes after inhalation. The device has the benefit of
supporting hyperventilation. In a single-blind, semirandomised, placebo controlled, crossover study,25 the
primary end point of pain relief at 15 min was not
significant, when compared with the simple mask and
the O2ptimask (a specialised non-rebreather mask with
a 3 L reservoir, where dilution of oxygen is minimised).
Patients, however, preferred the demand-valve oxygen
system and one can argue lower oxygen consumption
with it. While more research is clearly needed, many
patients are very clear about its benefit and we see no
downside to its use.
Interim treatment options

Table 2 Recommended verapamil titration regimen34
Morning

For 2 weeks take:
80 mg
Arrange an ECG: if normal then:
For 2 weeks take:
80 mg
Arrange an ECG: if normal then:
For 2 weeks take:
80 mg
Arrange an ECG: if normal then:
For 2 weeks take:
160 mg
Arrange an ECG: if normal then:
For 2 weeks take:
160 mg
Arrange an ECG: if normal then:
For 2 weeks take:
160 mg
Arrange an ECG: if normal then:
For 2 weeks take:
240 mg
Arrange an ECG: if normal then:
For 2 weeks take:
240 mg
Arrange an ECG: if normal then:
For 2 weeks take:
240 mg
Arrange an ECG: if normal then:
For 2 weeks take:
320 mg

Midday

Evening

80 mg

80 mg

80 mg

160 mg

160 mg

160 mg

160 mg

160 mg

160 mg

240 mg

240 mg

240 mg

240 mg

240 mg

240 mg

320 mg

320 mg

320 mg

320 mg

320 mg
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Patients may use interim measures while waiting for a
preventive treatment to have therapeutic effect; such
measures may also help patients with episodic cluster
headache with short bouts. Although oral prednisolone is often used, this should be with caution given
its long list of side effects and the cyclical pattern of
cluster headache. Patients with episodic cluster headache require at least annual or biannual courses for a
long period of time.
To avoid the cumulative side effects of corticosteroid, we prefer to perform a unilateral greater occipital
nerve block,26–30 using 80 mg of methylprednisolone
with 2 mL of 2% lidocaine. This reduces frequency,
severity of headaches, sometimes sufficient to carry
patients through their bout. On average, the effects
can last 4 weeks26 and a greater occipital nerve injection can be repeated in 3 months.
Preventive treatment
Verapamil

Verapamil was found to be effective initially in an
open-label study31 and subsequently in two randomised
clinical trials.32 33 It is widely accepted as the first-line
523
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Table 1 Comparison of triptans in acute cluster headache treatment
Triptan

How to do it

preventive treatment for cluster headache, typically
starting with 80 mg three times a day with view to
increasing it by 80 mg every 2 weeks according to
response; the maximum recommended dose is 320 mg
three times a day (see table 2).
Treating clinicians should aware that up to one in five
patients taking verapamil develop cardiac arrhythmia,
bradycardia or lengthening of the PR interval.34 Hence,
it is recommended to perform a baseline 12-lead ECG
before starting treatment, then at 10 days after each
dose increment. After reaching a stable dose, ECGs

should be checked once every 1–2 months and then
every 6 months. There are reports of delayed onset of
ECG abnormalities up to 2 years after being on a stable
verapamil maintenance dose.35 Other less serious side
effects to verapamil therapy include constipation and
pedal oedema.34
Once a bout of cluster headache is over, the patient
should withdraw verapamil cautiously to stop,
with view to going straight on the effective dose of
verapamil in the next cluster bout, provided the baseline ECG is normal. It is important not to keep patients

Figure 3 Right-sided SPG microstimulator from a patient in our centre. (A) Postoperative reconstructed CT scan of head, coronal
view, showing the microstimulator in red, with electrode lead in the right pterygopalatine fossa, the body of the neurostimulator
with the microprocessor and the RF-antenna (1) and the fixation plate (2), the pink indicates the vidian canal and the blue indicates
foramen rotundum. (A) Axial view showing the relation of the VC and the first electrode of the microstimulator (E1). SPG,
sphenopalatine ganglion; VC, vidian canal.
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Figure 2 The gammaCore device (A) device shown with electrolyte gel and (B) device demonstration. Image published with
permission of the individual.
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Topiramate

The evidence for efficacy of topiramate in preventing
cluster headache is limited to an open-label study using
high doses (100–200 mg/day) with reported good efficacy in up to more than two thirds of patients.44
Side effects are major hurdle for topiramate use, in
particular cognitive slowing, teratogenicity, nephrolithiasis and low mood as well as its potential effect on
oral contraceptive efficacy, which can be a significant
factor on preventive choice.45
When to stop preventive therapy

Figure 4 The SPG device and the remote controller.60 The
patient activates the stimulator via a hand-held device which
the patient puts on the cheek ipsilateral to the pain, the
device should be held for 15 min. Courtesy of Autonomic
Technologies. SPG, sphenopalatine ganglion

on verapamil after their bout ends; anecdotally, we
have found that this prolongs future bouts and there is
a risk of tachyphylaxis.
Lithium

The evidence is limited for lithium33 36 37 however it is
generally accepted as a reasonable second-line option.
It is more commonly used in chronic compared with
episodic cluster headache but its potential impact on
thyroid function and risk of interference with diuresis
may complicate and limit its use.38 Lithium therapy
requires regular blood monitoring to maintain a serum
concentration between 0.4 and 1.2 mEq/L, due to its
narrow therapeutic index and potential risk of toxicity
manifesting as a wide array of gastrointestinal and
neurological symptoms.38
Lithium dosing starts at 300 mg once a day, with
weekly 300 mg increments according to response, to a
maximum dose of 1200 mg/day; serum concentrations
are best checked 12 hours after dosing; once the dose
is stable and attacks controlled, serum lithium should
be checked once every 1–2 months.38
Melatonin

There are many plausible theories to explain the
potential link between melatonin and cluster headache
attacks.39 Melatonin 10 mg at night can help to prevent
attacks of episodic cluster headache,40 however, a trial
of melatonin in chronic cluster headache41 could not
Wei DY, et al. Pract Neurol 2019;19:521–528. doi:10.1136/practneurol-2018-002124

There is no clear guideline on how long to continue
oral preventive therapy; it is generally accepted that
preventive therapy should continue for up 4 weeks
after attacks have settled, as evidenced by lack of
‘shadows’ or response to triggers, or after the usual
length of the bout.
Patients’ experience with their previous bouts
can guide the decision to stop preventive therapy in
episodic cluster headache.38 It is important to stop
preventive treatment after each bout and not to have
patients simply continue, given the wide range of side
effects as well as the possibility of losing efficacy. When
restarting a preventive such as verapamil for future
bouts, there is usually no need to retitrate; provided
the baseline ECG is normal, patients can be restarted
at the dose that was effective for the last bout.
Neuromodulation
Neuromodulation is a useful development for treating
cluster headache for patients in whom oral preventive
therapy was either ineffective or contraindicated.
Given the data, we will focus on two neuromodulatory methods: nVNS and sphenopalatine ganglion
(SPG) microstimulator.
Non-invasive vagus nerve stimulation
The gammaCore (nVNS) device (figure 2) has
shown efficacy of using three 2 min ipsilateral stimulations of the cervical branch of the vagus nerve,
in acute treatment for cluster headache attacks in an
open-label study46 and has proven efficacy for the
acute treatment in episodic cluster headache in two
double-
blind sham-
controlled randomised studies.21
22
Similar attack treatment benefit was not found in
chronic cluster headache, which may be related to high
placebo response rate; a recent study has explained this
observation by a modulatory effect on the trigeminal-
autonomic reflex by the sham device.47
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reproduce that positive effect. However, one might
argue that the formulation used or the timing of dosing
might have been confounding factors.
Due to its tolerable side effect profile, melatonin
is still widely used in preventing cluster headache, at
doses between 10 and 25 mg in the evening.42 43

How to do it

Sphenopalatine ganglion microstimulator

The SPG has been a target for different therapeutic
options for a long time. However, an implantable
small stimulator in the pterygopalatine fossa (figures 3
and 4) has shown efficacy for aborting acute cluster
attacks in a randomised double-blind sham-controlled
trial for medically refractory chronic cluster headache.49 The study found a preventive effect from SPG
stimulation in a third of the patients enrolled, with an
average of 83% attack frequency reduction compared
with baseline in the long-term open-label follow-up.50
The second study, CH-2, randomised 93 patients with
chronic cluster headache (1:1) to sSPG stimulation
or an active sham. The stimulation group had more
pain relief and pain freedom at 15 min than the sham
group, and again there was a preventive effect.51 A
large European registry has reported the approach to
be cost-effective over time.52 Our experience is in line
with the clinical trials, that this treatment offers a way
forward for a very disabled group of patients.
Like any other surgical procedure, the stimulator
implantation comes with risks, the most common
being sensory disturbances and postoperative pain and
swelling, which were mild to moderate, and resolved
within 2–3 months.53 The decision to proceed to
surgery is best addressed via a multidisciplinary
approach in a centre with the appropriate specialist
expertise.
Calcitonin gene-related peptide monoclonal antibodies

Plasma calcitonin gene-related peptide is elevated in
spontaneous and nitroglycerin-triggered cluster attacks
while in bout.54 55 In addition, its infusion can trigger
attacks in patients with episodic cluster headache but
only when in bout.56
To date, only galcanezumab has proven efficacy
in reducing the number of weekly cluster headache
attacks in episodic cluster headache in a placebo-
controlled trial.57 The results were not replicated for
chronic cluster headache.58 59
Conclusion
Accurate diagnosis is key and the management of
cluster headache is rapidly changing, with novel
treatment options that are more specific to cluster
headache.
Patients may find useful information on the UK
patient group website: Organisation for the Understanding of Cluster Headache- OUCH(UK). https://
ouchuk.org/
526

Key Points
►► Cluster

headache is a debilitating headache disorder;
early diagnosis allows appropriate treatment.
►► Acute management of cluster headache is with
sumatriptan subcutaneous injections and oxygen.
►► Patients with atypical cluster headaches or those
not responding to treatment should be investigated
with MRI scan of brain with gadolinium and pituitary
function testing.
►► Aim to wean patients with episodic cluster headache
off prophylaxis after the bout ends.
►► There are novel and promising treatments for cluster
headaches in the horizon.
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