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This chapter reviews the management of headache, in
particular migraine and cluster headache, and the drugs
used mainly for their treatment. The mechanisms of head
pain or headache are not fully understood but may involve
neurovascular changes (as in migraine and cluster
headache), muscle contraction (tension headache), nerve
lesions (neuralgias), direct head injury, infection (mening-
itis), or referred pain (sinusitis, toothache, eye disorders).
Headache is also an adverse effect of many drugs including,
paradoxically, those used to treat it. The International
Headache Society has published guidelines to aid the
diagnosis of the various headache types. Patients may have
more than one headache disorder simultaneously and
require separate treatment for each.
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Cluster headache
.....................................................................................................
Cluster headache (migrainous neuralgia, histaminic
cephalalgia, Horton’s syndrome) is of unknown aetiology
but may be neurovascular in origin.1-5 Patients have one or
more short-lived attacks of intense unilateral head pain,
usually at the same time of day (often at night). These are
associated with autonomic symptoms such as conjunctival
injection or lachrymation, miosis or ptosis, nasal congestion
or rhinorrhoea, forehead or facial sweating, and eyelid
oedema. Restlessness during the attacks is characteristic.
The period during which attacks occur is called a cluster
period; it may last several weeks or months. In the typical
episodic form of cluster headache, cluster periods are
followed by periods of remission lasting for months or years
but in themore rare chronic form, patients may have cluster
periods lasting for more than a year, or with short periods of
remission in between. Substances such as alcohol,
histamine, or glyceryl trinitrate can precipitate headache
attacks during cluster periods, but not during periods of
remission. There is speculation that sleep-disordered
breathing6 and increased body heat7 may also trigger
cluster headaches.

The treatment of individual acute attacks during a
cluster period is difficult because the headache is short-lived
and oral analgesics are unlikely to be absorbed fast enough
to produce much benefit.1,3,4 Inhalation of 100% oxygen
should be considered in all patients.8-11 It is rapid and
effective in aborting attacks, but has practical difficulties.
Some consider subcutaneous sumatriptan to be the acute
therapy of choice in cluster attacks;4,5,8-13 intranasal
sumatriptan or zolmitriptan are possible alternatives,
although less effective.1,4,8,12 Oral zolmitriptan may be
considered for patients who cannot tolerate subcutaneous
or intranasal triptans and oxygen, or who prefer oral
medication.4 Intranasal instillation of lidocaine may be
considered in patients who have still not responded.8-11 It
has been reported to be of some benefit but most patients do
not obtain complete pain relief.1,3,4,9 Intranasal dihydro-
ergotamine1,4 and inhaled ergotamine have also been used
to treat acute attacks; injectable dihydroergotamine has
usually been reserved for emergency settings.4

Since individual attacks are difficult to treat it is probably
more effective to manage cluster headache by prophylaxis
once a cluster period has started. The changing or
combining of prophylactic treatment has also been advised
by some,12 if patients do not respond to the maximum
possible dose of a drug within a week. Verapamil is usually
considered the preventive therapy of choice,1,4,8-13

particularly in patients with chronic long-lasting cluster
periods.5 Lithium may also be useful for the episodic or
chronic form of the disorder.9-13 Despite a lack of studies,
oral corticosteroids are considered by some to be effective in
the prophylaxis of cluster headache,8,10,12 including those
with short-lasting cluster periods (less than 2 months).5

Methysergide, pizotifen, and valproate have also been
tried.1,3,5,9-11 Ergotamine may be used rectally in the short-
term management of episodic cluster headache, if attacks
are predictable;10,12 it should not be used for prolonged

periods. Other drugs under investigation include gabapen-
tin, melatonin, and topiramate.4,9-11,13

Paroxysmal hemicrania is a rare variant of cluster
headache and differs mainly in the high frequency and
shorter duration of individual attacks. One of its features,
which may be diagnostic, is its invariable response to
indometacin.10

1. Dodick DW, Capobianco DJ. Treatment and management of cluster

headache. Curr Pain Headache Rep 2001; 5: 83–91.

2. Zakrzewska JM. Cluster headache: review of literature. Br J Oral

Maxillofac Surg 2001; 39: 103–13.

3. Ekbom K, Hardebo JE. Cluster headache: aetiology, diagnosis and

management. Drugs 2002; 62: 61–9.

4. MatharuMS, et al. Management of trigeminal autonomic cephalgias and

hemicrania continua. Drugs 2003; 63: 1637–77.

5. May A. Cluster headache: pathogenesis, diagnosis, and management.

Lancet 2005; 366: 843–55.
6. Chervin RD, et al. Sleep disordered breathing in patients with cluster

headache. Neurology 2000; 54: 2302–6.
7. Blau JN, Engel HO. A new cluster headache precipitant: increased body

heat. Lancet 1999; 354: 1001–2.
8. Scottish Intercollegiate Guidelines Network. Diagnosis andmanagement

of headache in adults (issued November 2008). Available at: http://

www.sign.ac.uk/pdf/sign107.pdf (accessed 26/01/09)

9. Halker R, et al. Cluster headache: diagnosis and treatment. Semin Neurol

2010; 30: 175–85.
10. Evers S, et al. Cluster headache and other trigemino-autonomic

cephalgias. In: Gilhus NE, et al., eds. European Handbook of Neurological

Management: volume 1. 2nd ed. Chichester: Wiley-Blackwell, 2011: 179–

90. Also available at: http://www.efns.org/fileadmin/user_upload/

guidline_papers/EFNS_guideline_2011_Cluster_headache_and_other_

trigemino-autonomic_cephalgias.pdf (accessed 14/06/11)

11. Ashkenazi A, Schwedt T. Cluster headache—acute and prophylactic

therapy. Headache 2011; 51: 272–86.

12. British Association for the Study of Headache. Guidelines for all

healthcare professionals in the diagnosis and management of migraine,

tension-type, cluster and medication-overuse headache. 3rd edn.

(issued 18th January, 2007; 1st revision, September 2010). Available at:

http://217.174.249.183/upload/NS_BASH/2010_BASH_Guidelines.pdf

(accessed 01/12/10)

13. Francis GJ, et al. Acute and preventive pharmacologic treatment of

cluster headache. Neurology 2010; 75: 463–73.

Medication-overuse headache
.....................................................................................................
Overuse of drugs such as ergotamine, triptans, and
analgesics (including opioids and combination preparations
containing caffeine or butalbital) to treat headache or
migraine can lead to dependence and paradoxical chronic
daily headache in headache-prone patients.1-5 Such
headaches do not appear to occur with regular use of
analgesics to treat other disorders except occasionally in
patients with a history of migraine.1 Medication-overuse
headaches, also referred to as rebound, analgesic abuse, or
analgesic-induced headaches, can be difficult to treat and
are relieved by withdrawal of the offending drug, but the
primary headache may still persist and revert to its previous
pattern of occurrence. Furthermore, stopping abruptly can
exacerbate headache and produce other symptoms of
withdrawal. This may then lead the patient to resume
treatment to relieve the headache thereby setting up a
vicious circle.

Options for outpatient treatment include either abrupt
or gradual withdrawal of the overused drug. Abrupt
withdrawal has been suggested if the headache has been
caused by the use of simple analgesics, ergot derivatives, or
triptans, and gradual withdrawal if it is due to opioids.6,7

Aggravation of symptoms may be managed by the use of
naproxen, prednisolone, or amitriptyline.6,7 Substitution
with long-acting NSAID or intramuscular dihydroergot-
amine has been tried in withdrawal from ergotamine or
analgesics;8,9 However, withdrawal symptoms may persist
for up to 2 weeks and detoxification from ergotamine or
analgesics may require hospitalisation; intravenous meto-
clopramide and repetitive intravenous dihydroergotamine
may be required to control nausea and vomiting and
intractable headache, respectively.8 Withdrawal from
triptans has been reported to be of shorter duration with
no intensive withdrawal symptoms; however, triptan
overuse produces headaches at a faster rate and at lower
dosages compared with ergotamine and analgesics, and is
associated with an increase in migraine attack frequency.1

General advice on the prevention of medication-
overuse headache has included limiting the frequency of
use of such drugs,1,3,4,8 and starting prophylactic therapy in
migraine patients having more than 2 headache days a
week.3
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Migraine
.....................................................................................................
Migraine is characterised by recurrent attacks of headache
that typically last 4 to 72 hours. Attacks persisting for longer
than 72 hours are referred to as status migrainosus. The
headache is usually a unilateral pulsating pain that is
aggravated bymovement and is usually of sufficient severity
to disturb or prevent daily activities. It is frequently
accompanied by nausea, vomiting, or other gastrointestinal
disturbances and there may be photophobia and
phonophobia. Migraine with aura (classic migraine) is
characterised by an aura consisting of visual or sensory
symptoms that lasts less than an hour. The headache usually
follows the aura directly, or within 1 hour, but may begin
simultaneously with the aura. In addition, aura can occur
without headache. Migraine without aura (common
migraine) is the more common form occurring in about
75% of patients with migraine. Premonitory symptomsmay
occur before a migraine attack (with or without aura).
Familial hemiplegic migraine is a rare syndrome in which
migraine with aura may be preceded or accompanied by
dysphasia, confusion, and hemiparesis. Basilar-type
migraine is another rare form of migraine with aura in
which there may be disturbances of the brain stem or
occipital lobes accompanied by symptoms such as decreased
level of consciousness, vertigo, ataxia, dysarthria, and
diplopia.

Migraine is described as a neurovascular headache.
Traditionally, intracranial vasoconstriction was considered
responsible for the aura and extracranial vasodilatation for
the headache. However, it appears that vascular events may
be secondary to neuropathic changes and the liberation of
vasoactive substances including serotonin (5-HT), catecho-
lamines, histamine, kinins, neuropeptides such as calcitonin
gene-related peptide (CGRP), and prostaglandins.

There are several factors that may precipitate migraine
attacks. These include anxiety, physical and emotional
stress, a change in sleep pattern, bright lights, fasting, some
foods, and menstruation. Menstrual migraine is charac-
terised by attacks without aura which are most likely to
occur within 2 days of the start of menstruation. Migraine
may also be precipitated by drugs including combined oral
contraceptives and oestrogens, and glyceryl trinitrate. The
frequency of migraine attacks can be reduced if such
precipitating factors can be identified and avoided. Quiet,
darkness, and sleep can ease an attack, with sleep heralding
recovery.

The drug treatment of migraine may be tailored to the
severity of individual disease from the outset (stratified care)
or may begin with simple analgesics and be subsequently
adjusted according to response (step strategy); in the UK,
stepped care seems to be increasingly preferred. Acute
treatment of menstrual migraine is the same as for migraine;
however, as menstrual migraine may be of longer duration,
treatment may need to be repeated over several consecutive
days.

Simple analgesics (paracetamol or NSAIDs including
aspirin) are effective if taken at the earliest signs of an
attack; weak opioid analgesics such as codeine are
sometimes included in oral compound analgesic prepara-
tions. However, the frequent use of analgesics is best
avoided to decrease the risk of medication-overuse
headaches. Other drugs used with analgesics in
antimigraine preparations have included caffeine and the
sympathomimetic vasoconstrictor isometheptene. Disper-
sible and effervescent analgesic preparations are preferable
because of their more rapid absorption.

If the initial treatment of migraine is delayed, absorption
of oral drugs may be compromised by development of
gastric stasis and nausea and vomiting. The addition of
antiemetics such as buclizine and cyclizine, and the
prokinetic drugs metoclopramide and domperidone is
recommended if needed; they are often included in
compound antimigraine preparations. Prokinetic drugs also
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have the advantage of promoting gastric emptying and
normal peristalsis. If nausea and vomiting are prominent
rectal administration may be necessary.

Attacks not responding to simple analgesics such as
NSAIDs may be treated with specific antimigraine drugs
such as the selective serotonin (5-HT1) agonists (e.g.
sumatriptan) or the ergot derivatives ergotamine and
dihydroergotamine; poor absorption and adverse effects
limit the use of ergot derivatives and selective serotonin (5-
HT1) agonists are preferred.

Serotonin (5-HT1) agonists are highly effective in
relieving the pain and nausea of a migraine attack. There
are a number of triptans available; patient characteristics
and preferences vary in response to use and can sometimes
be unpredictable. Some patients experience recurrence of
the headache within 24 to 48 hours and often respond to a
second dose. Finding the best triptan to suit the individual
patient may involve trial and error; a change in formulation
should also be considered. Triptans should not be used in
patients with major risk factors for, or suffering from,
cardiovascular disease. The main concern with all triptans is
their potential for coronary vasoconstriction and no triptan
appears to be safer than the others. Medication-overuse
headaches have also been noted with triptan use.

Ergot derivatives are rarely needed now in the treatment
of migraine. If ergotamine is used it should be given at the
first warning of an attack; the earlier it is given, the more
effective the treatment. Since its oral bioavailability is poor
and may be reduced further during a migraine attack,
ergotamine has sometimes been given in sublingual or
rectal preparations. Ergotamine can also exacerbate nausea
and vomiting; metoclopramide or domperidone, or in
severe cases the phenothiazines chlorpromazine or pro-
chlorperazine, may be given. Dihydroergotamine may be of
use if parenteral treatment is required; it can also be given
intranasally but there is less experience with this route.
Patients who fail to respond to monotherapy may find
combination treatment, such as a simple analgesic with a
triptan, helpful particularly in prolonged attacks.

Patients who rapidly develop severe migraine may be
given parenteral dihydroergotamine or sumatriptan. Some
consider parenteral metoclopramide to be suitable first-line
treatment. Intramuscular diclofenac has also been
recommended. If there is no response to these drugs,
dopamine antagonists, such as chlorpromazine or prochlor-
perazine, given parenterally may be effective in relieving
the pain of acute migraine attacks. Prolonged attacks (status
migrainosus) may require intravenous administration of
dihydroergotamine with metoclopramide. The NSAIDs
naproxen or diclofenac are better than specific antimigraine
drugs for long duration attacks that are really migraine with
a superseding tension-type headache.

Other drugs that may be given alone or in combination
include corticosteroids or pethidine. Lidocaine has been
given intravenously for the emergency treatment of
migraine; intranasal lidocaine has also been tried. The
opioid agonist-antagonist butorphanol, given by nasal
spray, has been advocated, but its place in therapy, if any,
remains to be established. Other drugs that have been
investigated include CGRP antagonists; intravenous
valproic acid has also shown promise in aborting acute
attacks.

Guidelines have been issued for the treatment of
migraine in children and adolescents. For acute
treatment, ibuprofen and paracetamol were found to be
effective in children aged 6 years and over; sumatriptan
nasal spray should be considered in those aged 12 years and
over.

Prophylactic treatment should be considered for
patients in whom abortive measures are ineffective or
migraine attacks occur frequently, or for those with less
frequent but severe or prolonged attacks. Some recommend
prophylaxis if attacks occur more often than once or twice a
month. Prophylaxis can reduce the severity and/or
frequency of attacks but does not eliminate them
completely and patients still need additional abortive or
symptomatic treatment. Drugs suggested for prophylaxis
have a range of actions which reflects uncertainty over the
pathogenesis of migraine. It is important to give
prophylactic drugs for an adequate period before assessing
their efficacy; a general guide of 6 to 8 weeks is advisable.
Once an optimum effect has been achieved the need for
continuing prophylaxis should be reviewed at intervals of
about 3 to 6 months. Treatment is best withdrawn
gradually, over 2 to 3 weeks.

The main prophylactic drugs are beta blockers, tricyclic
antidepressants, and the antiepileptics, topiramate and
valproate. Propranolol is considered by many to be the
prophylactic drug of choice. Lethargy appears to be themost
common adverse effect. Other beta blockers reported to be
effective are those that, like propranolol, possess no intrinsic
sympathomimetic activity; these include atenolol, metopro-
lol, nadolol, and timolol. The potential for beta blockers to
interact with some serotonin (5-HT1) agonists and ergot-
amine should be borne in mind. Tricyclic antidepressants,

particularly amitriptyline, given in gradually increasing
doses at night are useful for preventing migraine, especially
in patients who also have depression or tension-type
headache, although antimuscarinic adverse effects may
occur. Valproate is also used for preventing migraine.
Nausea appears to be the most common adverse effect.
Topiramate is the main alternative to valproate. Weight loss
and paraesthesia are commonly reported adverse effects.
Topiramate or valproate are particularly useful in patients
who also have epilepsy or bipolar disorder. Gabapentin may
also be used for the prophylaxis of migraine.

Other drugs have been used for the prophylaxis of
migraine. Of the drugs with calcium-channel blocking
activity, flunarizine appears to be effective, and has been
suggested for use in children, and verapamil may be useful,
but evidence for the efficacy of other calcium-channel
blockers such as diltiazem, nifedipine, or nimodipine is less
convincing; NSAIDs may be worth trying. Pizotifen, an
antihistamine and serotonin antagonist, has been widely
used but evidence for its efficacy is limited; it may be tried in
children. The use of methysergide, a potent serotonin
antagonist, has declined because of serious adverse effects,
in particular retroperitoneal fibrosis. MAOIs such as
phenelzine have been used occasionally but are best
reserved for severe cases refractory to other forms of
prophylactic treatment. Cyproheptadine, an antihistamine
and serotonin antagonist, has been used for migraine
prophylaxis, particularly in children. Botulinum A toxin is
used for the prophylaxis of headaches in adults with chronic
migraine. Other drugs used for the prophylaxis of migraine
have included butterbur, clonidine, cyclandelate, indor-
amin, feverfew, and the ergot derivative metergoline.
Positive results have been seen with magnesium and
riboflavin. Investigated drugs which have shown potential
for prevention of migraine attacks include: baclofen,
candesartan, lisinopril, montelukast, and venlafaxine.
Despite promising initial results, there is limited evidence
to support the use of SSRIs.
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Post-dural puncture headache
.....................................................................................................
For the management of headache associated with lumbar

puncture or spinal anaesthesia, see Post-dural Puncture

Headache under Local Anaesthetics, p. 1983.1.

Tension-type headache
.....................................................................................................
Tension-type headaches, also referred to as muscle-
contraction headaches, are probably the commonest form

of headache. They are characterised by bilateral pain, which

unlike migraine is continuous and non-pulsatile. The pain is

often described by the patient as feeling like a tight band

pressed around the head. Headaches of this type may be

precipitated by many factors including psychosocial stress or

muscular stress. Many patients also have associated

symptoms of anxiety or depression. Tension-type headaches

and migraine often co-exist and may then be referred to as

combination or mixed headaches. Some patients only
experience isolated acute attacks of tension-type headache

(episodic tension-type headache), but others may develop

chronic tension-type headache which is difficult to treat.

Treatment is aimed at removing the underlying causes

where these can be identified. Simple massage may help if

muscle contraction is a prominent component of the pain.

Non-opioid analgesics, such as aspirin or other NSAIDs and

paracetamol, may be tried for individual acute attacks of

headache, but analgesic overuse must be avoided as this can
lead to chronic headache resistant to other measures (see

Medication-overuse Headache, p. 670.2). Opioids alone or

in combination preparations with other analgesics should

also be avoided. Hypnotics or sedatives have sometimes

been used in combination preparations with analgesics in

the management of tension-type headache that disrupts

sleep but, because of the potential for abuse, they should be

avoided in chronic headaches. Muscle relaxants appear to

have little place in the management of tension-type

headache; although some patients may respond, results are
generally disappointing. Other drugs that have been tried

include valproate and botulinum A toxin. Prophylaxis is

preferable to regular short-term use of analgesics in

controlling chronic tension-type headache. Tricyclic

antidepressants, particularly amitriptyline, are generally

considered as first choice, although benefit is rarely

complete. The mode of action is unclear and appears to be

independent of any antidepressant action. In most cases,

improvement is seen with low doses, but full antidepressant
doses are necessary in the presence of underlying

depression. Addition of a beta blocker such as propranolol

may sometimes be of benefit for patients with some

migraine features. The antiepileptic topiramate has also

been tried with some success.

References.
1. Silberstein SD. Tension-type and chronic daily headache. Neurology

1993; 43: 1644–9.

2. Kumar KL, Cooney TG. Headaches.Med Clin North Am 1995; 79: 261–86.

3. Anonymous. Management of tension-type headache. Drug Ther Bull

1999; 37: 41–4.

4. Lenaerts ME. Pharmacoprophylaxis of tension-type headache. Curr Pain

Headache Rep 2005; 9: 442–7.

5. Schulte-Mattler WJ, Martinez-Castrillo JC. Botulinum toxin therapy of

migraine and tension-type headache: comparing different botulinum

toxin preparations. Eur J Neurol 2006; 13 (suppl 1): 51–4.

6. Anttila P. Tension-type headache in childhood and adolescence. Lancet

Neurol 2006; 5: 268–74.

7. Mathew NT. Tension-type headache. Curr Neurol Neurosci Rep 2006; 6:

100–105.

8. Loder E, Rizzoli P. Tension-type headache. BMJ 2008; 336: 88–92.

9. Scottish Intercollegiate Guidelines Network. Diagnosis andmanagement

of headache in adults (issued November 2008). Available at: http://

www.sign.ac.uk/pdf/sign107.pdf (accessed 26/01/09)

10. Bendtsen L, et al. European Federation of Neurological Societies. EFNS

guideline on the treatment of tension-type headache — report of an

EFNS task force. Eur J Neurol 2010; 17: 1318–25. Also available at: http://

www.efns.org/fileadmin/user_upload/guidline_papers/EFNS_guide-

line_2010_treatment_of_tension-type_headache.pdf (accessed

15/12/10)

11. British Association for the Study of Headache. Guidelines for all

healthcare professionals in the diagnosis and management of migraine,

tension-type, cluster and medication-overuse headache. 3rd edn.

(issued 18th January 2007; 1st revision, September 2010). Available at:

http://217.174.249.183/upload/NS_BASH/2010_BASH_Guidelines.pdf

(accessed 01/12/10)
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Almotriptan Malate (BANM, USAN, rINNM)

Almotriptan, Malate d’; Almotriptán, malato de; Almotriptani
Malas; LAS-31416 (almotriptan); Malato de almotriptán; PNU-
180638E; Альмотриптана Малат.
1-[({3-[2-(Dimethylamino)ethyl]indol-5-yl}methyl)sulfonyl]
pyrrolidine malate (1:1).
C17H25N3O2S,C4H6O5=469.6
CAS — 154323-57-6 (almotriptan); 181183-52-8 (almotriptan
malate).
ATC — N02CC05.
ATC Vet — QN02CC05.
UNII — PJP312605E.

Uses and Administration
.....................................................................................................
Almotriptan malate is a selective serotonin (5-HT1) agonist
with actions and uses similar to those of sumatriptan
(p. 679.3). It is used for the acute treatment of the headache
phase of migraine attacks. It should not be used for
prophylaxis. Almotriptan is given orally as the malate, and
doses are expressed in terms of the base; almotriptan malate
8.75mg is equivalent to about 6.25mg of almotriptan.

The recommended dose of almotriptan is 12.5mg in the
UK and 6.25 or 12.5mg in the USA. If this is ineffective, a
second dose should not be taken for the same attack. If
symptoms recur within 24 hours after an initial response, a
second dose may be taken after an interval of at least 2
hours. No more than 2 doses should be taken in a 24-hour
period. For doses in hepatic and renal impairment see
below.

References.
1. Holm KJ, Spencer CM. Almotriptan. CNS Drugs 1999; 11: 159–64.
2. Keam SJ, et al. Almotriptan: a review of its use in migraine. Drugs 2002;

62: 387–414.

Administration in hepatic or renal impairment. In
patients with hepatic or severe renal impairment, no more
than 12.5mg of oral almotriptan should be taken in 24
hours; a starting dose of 6.25mg may be used. No dose
adjustment is needed in patients with mild to moderate
renal impairment.

Migraine. For comparison of the relative benefits of differ-
ent triptans in migraine, see under Sumatriptan, p. 680.1.

Further references.

1. Mathew NT. Efficacy and tolerability of almotriptan in controlled clinical

trials. Eur Neurol 2005; 53 (suppl 1): 29–33.

2. Pascual J. Efficacy and tolerability of almotriptan in postmarketing

surveillance studies. Eur Neurol 2005; 53 (suppl 1): 34–40.

3. Dahlof CG, et al. Efficacy, speed of action and tolerability of almotriptan

in the acute treatment of migraine: pooled individual patient data from

four randomized, double-blind, placebo-controlled clinical trials.

Cephalalgia 2006; 26: 400–8.

4. Chen LC, Ashcroft DM. Meta-analysis examining the efficacy and safety

of almotriptan in the acute treatment of migraine. Headache 2007; 47:
1169–77.

5. Antonaci F, et al. Almotriptan for the treatment of acute migraine: a

review of early intervention trials. Expert Rev Neurother 2010; 10: 351–64.

6. Pascual J, et al. Almotriptan: a review of 10 years’ clinical experience.

Expert Rev Neurother 2010; 10: 1505–17.

7. Lewis DW. Almotriptan for the acute treatment of adolescent migraine.

Expert Opin Pharmacother 2010; 11: 2431–6.

8. Bussone G, et al. Almotriptan for menstrually related migraine. Expert

Opin Pharmacother 2011; 12: 1933–43.

Adverse Effects and Precautions
.....................................................................................................
As for Sumatriptan, p. 680.2 and p. 681.2.

Almotriptan should be given with caution to patients
with hepatic impairment or severe renal impairment.

Patients with hypersensitivity to sulfonamides may
theoretically show a similar reaction to almotriptan. (For
discussion of cross-reactivity in sulfonamides and sulfa
drugs see Hypersensitivity under Sulfamethoxazole,
p. 365.3.)

Incidence of adverse effects. Results from studies invol-
ving more than 2500 patients with migraine suggested
that adverse effects of almotriptan were infrequent.1 The
commonest adverse effects reported were dizziness, nausea
and vomiting, headache, paraesthesia, fatigue, and drowsi-
ness, all of which occurred in less than 3% of patients.
The incidence of chest symptoms was 0.2% in 2 large
phase III studies.

1. Dodick DW. Oral almotriptan in the treatment of migraine: safety and

tolerability. Headache 2001; 41: 449–55.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies almotriptan as
probably not porphyrinogenic; it may be used as a drug of
first choice and no precautions are needed.1

1. The Drug Database for Acute Porphyria. Available at: http://www.

drugs-porphyria.org (accessed 11/04/11)

Interactions
.....................................................................................................
As for Sumatriptan, p. 681.3.

Pharmacokinetics
.....................................................................................................
After oral doses, peak plasma-almotriptan concentrations
occur in about 1 to 3 hours, with a bioavailability of about
70%. Protein binding is about 35%. Almotriptan is
metabolised mainly by monoamine oxidase type A to the
inactive indole acetic acid derivative, and to a lesser extent
by cytochrome P450 isoenzymes CYP3A4 and CYP2D6 to
the inactive gamma-aminobutyric acid derivative. More
than 75% of an oral dose is excreted in the urine and the
remainder in faeces. About 40% of the dose in the urine is
excreted as unchanged drug. The plasma elimination half-
life is about 3.5 hours in healthy subjects, increasing to
about 7 hours in patients with severe renal impairment.

Distribution into milk has been found in studies in rats.

References.
1. Jansat JM, et al. Absolute bioavailability, pharmacokinetics, and urinary

excretion of the novel antimigraine agent almotriptan in healthy male

volunteers. J Clin Pharmacol 2002; 42: 1303–10.
2. McEnroe JD, Fleishaker JC. Clinical pharmacokinetics of almotriptan, a

serotonin 5-HT1B/1D receptor agonist for the treatment of migraine. Clin

Pharmacokinet 2005; 44: 237–46.

Preparations
.....................................................................................................
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Austria: Almogran†; Belg.:
Almogran; Canad.: Axert; Denm.: Almogran; Fin.: Almogran;
Fr.: Almogran; Ger.: Almogran; Gr.: Almogran; Amignul†; Irl.:
Almogran; Ital.: Almogran; Almotrex; Neth.: Almogran; Norw.:
Almogran; Port.: Almogran; Amignul†; Spain: Almogran;
Amignul; Swed.: Almogran; Switz.: Almogran; UK: Almogran;
USA: Axert.

Dihydroergotamine (BAN, rINN)

Dihidroergotamina; Dihydroergotamiini; Dihydroergotamin;
Dihydroergotamina; Dihydroergotaminum; Diidroergotami-
na; Дигидроэрготамин.
(50S ,8R)-50-Benzyl-9,10-dihydro-120-hydroxy-20-methyl-
30 ,60 ,18-trioxoergotaman.
C33H37N5O5=583.7
CAS — 511-12-6.
ATC — N02CA01.
ATC Vet — QN02CA01.
UNII — 436O5HM03C.

Dihydroergotamine Mesilate (BANM, rINNM)

Dihidroergotamina, mesilato de; Dihidroergotamin-mezilát;
Dihidroergotamino mesilatas; Dihydroergotamiinimesilaatti;
Dihydroergotamine, mésilate de; Dihydroergotamine Mesy-
late (USAN); Dihydroergotamine Methanesulphonate;
Dihydroergotamini Mesilas; Dihydroergotaminmesilat; Dihy-
droergotamin-mesylát; Dihydroergotaminy mezylan; Mesi-
lato de dihidroergotamina; Дигидроэрготамина Мезилат.
C33H37N5O5,CH4O3S=679.8
CAS — 6190-39-2.
ATC — N02CA01.
ATC Vet — QN02CA01.
UNII — 81AXN7R2QT.

Pharmacopoeias. In Eur. (see p. vii), Jpn, and US.

Ph. Eur. 8: (Dihydroergotamine Mesilate). Colourless
crystals or a white or almost white crystalline powder.
Slightly soluble in water and in alcohol; sparingly soluble in
methyl alcohol. A 0.1% solution in water has a pH of 4.4 to
5.4. Protect from light.

USP 36: (Dihydroergotamine Mesylate). A white to slightly
yellowish powder, or off-white to faintly red powder,
having a faint odour. Soluble 1 in 125 of water, 1 in 90 of
alcohol, 1 in 175 of chloroform, and 1 in 2600 of ether. pH of
a 0.1% solution in water is between 4.4 and 5.4. Protect
from light.

Dihydroergotamine Tartrate (BANM, rINNM)

Dihidroergotamina, tartrato de; Dihidroergotamino tartratas;
Dihidroergotamin-tartarát; Dihydroergotamiinitartraatti;
Dihydroergotamine, Tartrate de; Dihydroergotamini Tartras;
Dihydroergotamin-tartarát; Dihydroergotamintartrat; Tartra-
to de dihidroergotamina; Дигидроэрготамина Тартрат.
(C33H37N5O5)2,C4H6O6=1317.5
CAS — 5989-77-5.
ATC — N02CA01.
ATC Vet — QN02CA01.

Pharmacopoeias. In Eur. (see p. vii).

Ph. Eur. 8: (Dihydroergotamine Tartrate). Colourless
crystals or a white or almost white crystalline powder.
Very slightly soluble in water; sparingly soluble in alcohol. A
0.1% suspension in water has a pH of 4.0 to 5.5. Protect
from light.

Uses and Administration
.....................................................................................................
Dihydroergotamine is a semisynthetic ergot alkaloid that
has weaker oxytocic and vasoconstrictor effects than
ergotamine (p. 674.1). Its activity as a 5-HT1 agonist is
believed to contribute to its antimigraine action. It is used in
the treatment of migraine and cluster headache, and in the
treatment of orthostatic hypotension. It has also been used
for the prophylaxis of venous thromboembolism (see
p. 673.1).

Dihydroergotamine is commonly used as the mesilate by
subcutaneous, intramuscular, or intravenous injection,
although it may also be given as a nasal spray or orally.

For the treatment ofmigraine and to terminate an acute
attack of cluster headache, dihydroergotamine mesilate is
usually given by subcutaneous or intramuscular injection in
doses of 1mg repeated, if necessary, after 30 to 60 minutes
up to a maximum daily dose of 3mg. If a more rapid effect is
desired it may be given intravenously in doses of 0.5 or 1mg
up to a maximum daily dose of 2mg. The total weekly dose
given by any route of injection should not exceed 6mg. The
usual nasal dose of dihydroergotamine mesilate for an acute
attack of migraine is 500micrograms sprayed into each
nostril as a 0.4% solution followed after 15 minutes by an
additional 500micrograms in each nostril. A total intranasal
dose of 2mg per attack should not be exceeded. In the USA,
the maximum licensed intranasal dose in 24 hours is 3mg
and in a 7-day period is 4mg, while maximum daily doses of
up to 4mg with a maximum dose of 12mg in a 7-day period
have been given in other countries. Dihydroergotamine
may also be given orally; up to 10mg daily has been given
for the treatment of acute attacks of migraine while lower
oral doses are recommended for migraine prophylaxis.

Dihydroergotamine mesilate has also been used alone or
with etilefrine hydrochloride (p. 1379.1) in the treatment of
orthostatic hypotension, in usual oral doses of up to
10mg daily in divided doses. Doses of up to 40 to 60mg have
been used in some patients.

Dihydroergotamine tartrate has been used for indications
similar to those of the mesilate.

Medication-overuse headache. Dihydroergotamine may
be used in the treatment of medication-overuse headache
(p. 670.2), including symptoms of ergotamine withdrawal.

Migraine and cluster headache. Although sumatriptan is
often the treatment of choice to abort acute attacks of
migraine that do not respond to simple analgesic prepara-
tions, parenteral dihydroergotamine, especially with an
antiemetic, is an alternative for patients who develop
severe or refractory migraine (p. 670.3).1-3 Preparations for
intranasal4 and oral use are also available and one for
inhalation5 is under development. In a comparative study,
relief of migraine was slower after subcutaneous dihydro-
ergotamine than after subcutaneous sumatriptan, but
headache recurred less often.6 In other studies, intranasal
dihydroergotamine was not as effective as subcutaneous7

or intranasal8 sumatriptan.
Dihydroergotamine is also used in the treatment of

cluster headache (p. 670.1), usually in emergency settings,
where it is given to abort individual headache attacks.

1. Scott AK. Dihydroergotamine: a review of its use in the treatment of

migraine and other headaches. Clin Neuropharmacol 1992; 15: 289–96.
2. Silberstein SD, YoungWB. Safety and efficacy of ergotamine tartrate and

dihydroergotamine in the treatment of migraine and status migrainosus.

Neurology 1995; 45: 577–84.
3. Colman I, et al. Parenteral dihydroergotamine for acute migraine

headache: a systematic review of the literature. Ann Emerg Med 2005; 45:
393–401.

4. Saper JR, Silberstein S. Pharmacology of dihydroergotamine and

evidence for efficacy and safety in migraine.Headache 2006; 46 (suppl 4):

S171–S181.

5. Aurora SK, et al. MAP0004, orally inhaled DHE: a randomized,

controlled study in the acute treatment of migraine. Headache 2011; 51:

507–17.

6. Winner P, et al. A double-blind study of subcutaneous dihydroergot-

amine vs subcutaneous sumatriptan in the treatment of acute migraine.

Arch Neurol 1996; 53: 180–4.

7. Touchon J, et al. A comparison of subcutaneous sumatriptan and

dihydroergotamine nasal spray in the acute treatment of migraine.

Neurology 1996; 47: 361–5.
8. Boureau F, et al. A clinical comparison of sumatriptan nasal spray and

dihydroergotamine nasal spray in the acute treatment of migraine. Int J

Clin Pract 2000; 54: 281–6.

Orthostatic hypotension. Dihydroergotamine may be of
use in patients with refractory orthostatic hypotension
(p. 1634.3). It is sometimes used in preparations with
sympathomimetics such as etilefrine. After parenteral
dihydroergotamine, standing blood pressure is increased,
but total peripheral resistance and supine blood pressure
are also increased.1 It does not prevent postprandial hypo-
tension, presumably because it does not constrict the
splanchnic veins, although use with caffeine may over-
come this problem. The main disadvantage of dihydro-
ergotamine, however, is that it is ineffective, or at best
weakly effective, when given orally, although there has
been some evidence that oral ergotamine tartrate may be
of value.
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Dihydroergotamine has been suggested for use in the
prevention of hypotension associated with epidural2 or
spinal anaesthesia,3 the usual management of which is
discussed in Treatment of Adverse Effects of Local
Anaesthetics, p. 1983.1. It has also been tried in the
management of hypotension associated with haemodia-
lysis.4

1. Anonymous. Management of orthostatic hypotension. Lancet 1987; i:
197–8.

2. Mattila M, et al. Dihydroergotamine in the prevention of hypotension

associated with extradural anaesthesia. Br J Anaesth 1985; 57: 976–82.

3. Critchley LAH, Woodward DK. Haemodynamic effects of three doses of

dihydroergotamine during spinal anaesthesia. Br J Anaesth 2001; 87:
499–501.

4. Milutinovic S. Dihydroergotamin in der Behandlung von Patienten mit

symptomatischer Hypotonie während Dauerhämodialyse. Arzneimittel-

forschung 1987; 37: 554–6.

Venous thromboembolism. Standard prophylaxis for sur-
gical patients at high risk of venous thromboembolism
(p. 1274.1) is usually with anticoagulants, with unfrac-
tioned or low-molecular-weight heparin being the most
widely used. Dihydroergotamine can reduce venous stasis
by vasoconstriction of capacitance vessels and has
enhanced postoperative prophylaxis when used with hep-
arin.1 The use of dihydroergotamine with low-molecular-
weight heparin has been shown to be of similar efficacy to
dihydroergotamine with heparin.2,3 However, although
dihydroergotamine might enhance the effect of heparin, a
US National Institutes of Health consensus conference
warned of the potential risk associated with its vasocon-
strictive effects, and the contra-indications to its use4 (see
also Effects on the Cardiovascular System, under Adverse
Effects, below).

1. Lindblad B. Prophylaxis of postoperative thromboembolism with low

dose heparin alone or in combination with dihydroergotamine: a

review. Acta Chir Scand 1988; (suppl 543): 31–42.

2. Sasahara AA, et al. Low molecular weight heparin plus dihydroergot-

amine for prophylaxis of postoperative deep vein thrombosis. Br J Surg

1986; 73: 697–700.

3. Haas S, et al. Prophylaxis of deep vein thrombosis in high risk patients

undergoing total hip replacement with low molecular weight heparin

plus dihydroergotamine. Arzneimittelforschung 1987; 37: 839–43.
4. NIH Consensus Development. Prevention of venous thrombosis and

pulmonary embolism. JAMA 1986; 256: 744–9.

Adverse Effects and Treatment
.....................................................................................................
As for Ergotamine Tartrate, p. 674.2, although vasoconstric-
tion may be less pronounced and the frequency of nausea
and vomiting lower with dihydroergotamine mesilate than
with ergotamine tartrate. Dihydroergotamine does not
appear to produce physical dependence.

Effects on the cardiovascular system. There have been
conflicting reports on the risk of vasospasm in patients
given dihydroergotamine with heparin for thromboembo-
lism prophylaxis. Vasospastic or necrotic reactions have
been reported on several occasions during such therapy.1-4

In an Austrian study of 147290 patients given drug
prophylaxis for thromboembolism, complications attribu-
table to ergotism were seen in 142 of 61 092 (0.23%) who
received dihydroergotamine and heparin.5 Others,6 how-
ever, saw only 1 case of vasospasm in 5100 trauma
patients (0.02%) given the combination. In 1989 the
Swedish Adverse Drug Reactions Advisory Committee
reported7 that up to the end of September 1987 the manu-
facturer had received 201 reports of vasospastic reactions
associated with the use of Orstanorm (dihydroergotamine +
lidocaine) with heparin. Permanent damage occurred in
59% of these patients. Vasospastic reactions had occurred
more frequently in patients who had undergone surgery
for trauma and the prognosis for such patients was gener-
ally poorer than for others. Since the risk of permanent
damage appeared to be related to treatment length the
Committee recommended that this preparation should not
be given for more than 7 days.

1. van den Berg E, et al. Ergotism leading to threatened limb amputation or

to death in two patients given heparin-dihydroergotamine prophylaxis.

Lancet 1982; i: 955–6.

2. van den Berg E, et al. Vascular spasm during thromboembolism

prophylaxis with heparin-dihydroergotamine. Lancet 1982; ii: 268–9.

3. Monreal M, et al. Skin and muscle necrosis during heparin-

dihydroergotamine prophylaxis. Lancet 1984; ii: 820.
4. Kilroy RA, et al. Vascular spasm during heparin-dihydroergotamine

prophylaxis. Clin Pharm 1987; 6: 575–7.
5. Gatterer R. Ergotism as complication of thromboembolic prophylaxis

with heparin and dihydroergotamine. Lancet 1986; ii: 638–9.
6. Schlag G, et al. Risk/benefit of heparin-dihydroergotamine thromboem-

bolic prophylaxis. Lancet 1986; ii: 1465.
7. Swedish Adverse Drug Reaction Advisory Committee. Dihydroergot-

amine + lidocaine – vasospasm. Bull Swed Adverse Drug React Advisory

Committee 1989; (54): 1.

Fibrosis. For reference to fibrosis associated with the
administration of dihydroergotamine, see Methysergide
Maleate, p. 677.2.

Precautions
.....................................................................................................
As for Ergotamine Tartrate, p. 675.1.

Cardiovascular disorders. For specific contra-indications
and precautions in cardiovascular disorders, see under
Ergotamine, p. 675.1.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies dihydroergot-
amine as porphyrinogenic; it should be prescribed only for
compelling reasons and precautions should be taken in all
patients.1

1. The Drug Database for Acute Porphyria. Available at: http://www.

drugs-porphyria.org (accessed 11/04/11)

Interactions
.....................................................................................................
As for Ergotamine (p. 675.2).

Use with other vasoconstrictive drugs, including
supplementary antimigraine treatment with ergotamine or
sumatriptan, should be avoided.

Pharmacokinetics
.....................................................................................................
Peak plasma-dihydroergotamine concentrations occur
within about 1 to 2 hours after oral doses, about 30
minutes after intramuscular injection, about 15 to 45
minutes after subcutaneous injection, and about 45 to 55
minutes after intranasal doses. However, the bioavailability
of dihydroergotamine after oral doses is very low; values
ranging from less than 0.1 to 1.5% have been reported.
Although dihydroergotamine is incompletely absorbed from
the gastrointestinal tract, the low bioavailability is
considered to be determined primarily by extensive first-
pass hepatic metabolism. Bioavailability after intranasal
doses is 43%. Dihydroergotamine is 90 to 95% bound to
plasma proteins.

Dihydroergotamine undergoes extensive metabolism,
the major metabolite, 80-β-hydroxydihydroergotamine,
being active. Plasma concentrations of this metabolite are
greater than those of dihydroergotamine. A further
oxidation step produces 80,100-dihydroxydihydroergota-
mine, which is also active. Other metabolites are also
formed. Most of a dose is excreted as metabolites, mainly in
the bile; 5 to 10% is excreted in the urine of which only
trace amounts are of unchanged drug. The elimination of
dihydroergotamine is biphasic; half-lives of about 1 to 2
hours and 22 to 32 hours have been reported for the 2
phases, respectively.

References.
1. Little PJ, et al. Bioavailability of dihydroergotamine in man. Br J Clin

Pharmacol 1982; 13: 785–90.

2. Müller-Schweinitzer E. Pharmacological actions of the main metabolites

of dihydroergotamine. Eur J Clin Pharmacol 1984; 26: 699–705.

3. de Marées H, et al. Relationship between the venoconstrictor activity of

dihydroergotamine and its pharmacokinetics during acute and chronic

oral dosing. Eur J Clin Pharmacol 1986; 30: 685–9.
4. Humbert H, et al. Human pharmacokinetics of dihydroergotamine

administered by nasal spray. Clin Pharmacol Ther 1996; 60: 265–75.

Preparations
.....................................................................................................
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Austral.: Dihydergot; Austria:
Detemes; DHE; Dihydergot; Ergont; Ergovasan; Migranal; Belg.:
Diergo; Dihydergot; Dystonal; Canad.: Migranal; China: Seglor
(赛格乐); Cz.: Dihydergot†; Fin.: Orstanorm; Fr.: Ikaran;
Seglor; Tamik; Ger.: Agit†; Angionorm†; DET MS; DHE†; Ergo-
tam; Verladyn; Gr.: Bobinum; Cozetamin; Dihydergot; Hemoci-
nol; Pervone; Tusedon; Verteblan; Yugovasin; India: DHE;
Migranil; Indon.: Dihydergot†; Ital.: Diidergot; Seglor; Mex.:
Dihydergot; Neth.: Migranal†; Port.: Seglor; Spain: Dihyder-
got†; Swed.: Orstanorm; Switz.: Dihydergot; Ergotonine†;
Thai.: Poligot; USA: DHE; Migranal; Venez.: Dihydergot.

Multi-ingredient Preparations. Arg.: Polper Vascular; Austria:
Agilan; Effortil comp; Hypodyn†; Tonopan; Venotop†; Braz.:
Cefalium; Cefaliv; Enxak; Migraliv; Parcel; Tonopan; Chile:
Emagrim; Migratapsin†; Migrax; Fr.: Diergospray; Ger.:
Dihydergot plus; Effortil plus†; Mex.: Parsel; Tonopan; Spain:
Tonopan; Switz.: Dihydergot plus†; Dihydergot; Effortil plus†;
Venez.: Brudol; Difen; Dol; Ivagan; Letydol; Parsel.

Pharmacopoeial Preparations
USP 36: Dihydroergotamine Mesylate Injection.

Eletriptan Hydrobromide
(BANM, USAN, rINNM)

Eletriptaanihydrobromidi; Élétriptan, Bromhydrate d’; Ele-
triptán, hidrobromuro de; Eletriptanhydrobromid; Eletriptani
Hydrobromidum; Hidrobromuro de eletriptán; UK-116044-
04; Элетриптана Гидробромид.
3-{[(R)-1-Methyl-2-pyrrolidinyl]methyl}-5-[2-(phenylsulfonyl)
ethyl]indole hydrobromide.
C22H26N2O2S,HBr=463.4
CAS — 143322-58-1 (eletriptan); 177834-92-3 (eletriptan
hydrobromide).
ATC — N02CC06.

ATC Vet — QN02CC06.
UNII — M41W832TA3.

Uses and Administration
.....................................................................................................
Eletriptan hydrobromide is a selective serotonin (5-HT1)
agonist with actions and uses similar to those of sumatriptan
(p. 679.3). It is used for acute treatment of the headache
phase of migraine attacks. It should not be used for
prophylaxis. Eletriptan is given orally as the hydrobromide,
but doses are expressed in terms of the base; eletriptan
hydrobromide 24.2mg is equivalent to about 20mg of
eletriptan.

UK licensed product information recommends a usual
dose of 40mg; if this is ineffective, a second dose should not
be taken for the same attack. If symptoms recur within 24
hours after an initial response, a second dose may be taken
after an interval of at least 2 hours. Doses of 80mg may be
used in subsequent attacks, but should not be repeated
within a 24-hour period. US licensed product information
allows a lower dose of 20mg with a maximum single dose of
40mg and a maximum daily dose of 80mg. For doses in
renal impairment, see below.

Administration in renal impairment. UK licensed product
information for eletriptan recommends an oral dose of
20mg in patients with mild to moderate renal impairment;
the maximum daily dose should not exceed 40mg. Ele-
triptan should not be used in severe impairment.

Migraine. For comparison of the relative benefits of differ-
ent triptans in migraine, see under Sumatriptan, p. 680.1.

Further references.

1. Mathew NT, et al. Tolerability and safety of eletriptan in the treatment of

migraine: a comprehensive review. Headache 2003; 43: 962–74.

2. Takiya L, et al. Safety and efficacy of eletriptan in the treatment of acute

migraine. Pharmacotherapy 2006; 26: 115–28.

3. McCormack PL, Keating GM. Eletriptan: a review of its use in the acute

treatment of migraine. Drugs 2006; 66: 1129–49.
4. Sandrini G, et al. Eletriptan: a review and new perspectives. Expert Rev

Neurother 2006; 6: 1413–21.
5. Sandrini G, et al. Eletriptan. Expert Opin Drug Metab Toxicol 2009; 5: 1587–

98.

Adverse Effects and Precautions
.....................................................................................................
As for Sumatriptan, p. 680.2 and p. 681.2.

Eletriptan should not be used in patients with severe
hepatic impairment; however, this is due to a lack of data.
No dosage adjustment is needed inmild or moderate hepatic
impairment. Blood pressure effects of eletriptan are
increased in renal impairment and therefore UK licensed
product information recommends that it should be used
with caution in patients with mild to moderate renal
impairment; its use in those with severe renal impairment is
contra-indicated.

Breast feeding. Eletriptan is distributed into breast milk.
The licensed product information states that in a study of
8 women given a single, 80-mg dose of eletriptan, the
mean total amount excreted into breast milk over 24
hours was 0.02% of the dose. Nonetheless, caution is
advised when eletriptan is used in breast-feeding women;
infant exposure can be minimised by avoiding breast feed-
ing for 24 hours after treatment.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies eletriptan as possi-
bly porphyrinogenic; it should be used only when no safer
alternative is available and precautions should be consid-
ered in vulnerable patients.1

1. The Drug Database for Acute Porphyria. Available at: http://www.

drugs-porphyria.org (accessed 11/04/11)

Interactions
.....................................................................................................
As for Sumatriptan, p. 681.3.

Eletriptan should not be given with potent inhibitors of
the cytochrome P450 isoenzyme CYP3A4 such as erythro-
mycin and ketoconazole; increased plasma levels of
eletriptan have been noted after such combinations. It is
recommended that eletriptan should not be taken within at
least 72 hours of treatment with such drugs.

Pharmacokinetics
.....................................................................................................
After oral doses eletriptan is rapidly and well absorbed (at
least 81%) and has a bioavailability of about 50%. Peak
plasma concentrations occur within 1.5 hours. Eletriptan is
about 85% protein bound. It is mainly metabolised by the
hepatic cytochrome P450 isoenzyme CYP3A4. Non-renal
clearance accounts for about 90% of the elimination of
eletriptan and the plasma elimination half-life is about 4
hours. A small amount is distributed into breast milk.

Almotriptan Malate/Eletriptan Hydrobromide 673

The symbol { denotes a preparation no longer actively marketed

Martindale 

Sample pages

Domenico Strano
Typewritten Text

Domenico Strano
Typewritten Text
38e Martindale, copyright Pharmaceutical Press



References.
1. Shah AK, et al. Pharmacokinetics and safety of oral eletriptan during

different phases of the menstrual cycle in healthy volunteers. J Clin

Pharmacol 2001; 41: 1339–44.

2. Shah AK, et al. The pharmacokinetics and safety of single escalating oral
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Preparations
.....................................................................................................
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Austral.: Relpax; Austria:
Relpax; Belg.: Relert; Canad.: Relpax; Chile: Relpax; Cz.:
Relpax; Denm.: Relert; Relpax; Fin.: Relert; Fr.: Relpax; Ger.:
Relpax; Gr.: Relpax; Hung.: Relpax; Irl.: Relpax; Israel: Relert;
Ital.: Relpax; Mex.: Relpax; Neth.: Relpax; Norw.: Relpax; Pol.:
Relpax; Port.: Relert; Rus.: Relpax (Релпакс); S.Afr.: Relpax;
Singapore: Relpax; Spain: Relert; Relpax; Swed.: Relpax;
Switz.: Relpax; Thai.: Relpax; Turk.: Relpax; UK: Relpax; USA:
Relpax.

Ergotamine Tartrate (BANM, rINNM)

Ergotamiinitartraatti; Ergotamin Tartarat; Ergotamin Tartrat;
Ergotamina, tartrato de; Ergotamine, tartrate d’; Ergotamini
Tartras; Ergotamino tartratas; Ergotamin-tartarát; Ergotamin-
tartrat; Ergotaminy winian; Tartrato de ergotamina;
Эрготамина Тартрат.
(50S)-120-Hydroxy-20-methyl-50-benzylergotaman-30 ,60 ,18-
trione tartrate; (50S)-120-Hydroxy-20-methyl-30 ,60 ,18-trioxo-5-
benzylergotaman (+)-tartrate.
(C33H35N5O5)2,C4H6O6=1313.4
CAS — 113-15-5 (ergotamine); 379-79-3 (ergotamine tartrate).
ATC — N02CA02.
ATC Vet — QN02CA02.
UNII — MRU5XH3B48.

Pharmacopoeias. In Chin., Eur. (see p. vii), Int., Jpn, and US.

Ph. Eur. 8: (Ergotamine Tartrate). Slightly hygroscopic,
colourless crystals or a white or almost white crystalline
powder. It may contain 2 molecules of methanol of
crystallisation. Slightly soluble in alcohol. Aqueous
solutions slowly become cloudy owing to hydrolysis; this
may be prevented by the addition of tartaric acid. A 0.25%
suspension in water has a pH of 4.0 to 5.5. Store in airtight
glass containers at a temperature of 2 degrees to 8 degrees.
Protect from light.

USP 36: (Ergotamine Tartrate). Colourless odourless crystals
or a white or yellowish-white crystalline powder. Soluble 1
in about 3200 of water, but soluble 1 in about 500 of water
in the presence of a slight excess of tartaric acid; soluble 1 in
500 of alcohol. Store at a temperature not exceeding 8
degrees. Protect from light.

Stability in solution. References.
1. Kreilgård B, Kisbye J. Stability of ergotamine tartrate in aqueous

solution. Arch Pharm Chemi (Sci) 1974; 2: 1–13 and 38–49.

Uses and Administration
.....................................................................................................
Ergotamine is an alkaloid derived from ergot (p. 2137.1). It
has marked vasoconstrictor effects, and a partial agonist
action at serotonin (5-HT) receptors; it also has a powerful
oxytocic action on the uterus, although less so than
ergometrine (p. 2136.2). It is used in migraine and cluster
headache, and has been tried in orthostatic hypotension.

Ergotamine is commonly used as the tartrate. It is usually
given orally, but has also been given sublingually, rectally,
and by oral inhalation. It was formerly given by
subcutaneous or intramuscular injection. Caffeine is
sometimes given with ergotamine tartrate with the
intention of improving the latter’s absorption, although
whether it does so is not clear. Antiemetics such as cyclizine
hydrochloride are sometimes included in combination
preparations with ergotamine tartrate.

Ergotamine is used in migraine unresponsive to
non-opioid analgesics. However, its adverse effects limit its
use and prevent use for prophylaxis. It is most effective
when given as early as possible in a migraine attack,
preferably during the prodromal phase.

The usual oral dose is 2mg of ergotamine tartrate; if
necessary, doses of 1 to 2mg may be given at half-hourly
intervals thereafter. Usually not more than 6mg should be
given in 24 hours; some licensed product information
recommends not more than 8mg for each attack. The
recommended minimum interval between successive 24-
hour courses is 4 days, and the total weekly dose is limited to
a maximum of 12mg, although some recommend a lower
weekly limit of 10mg. It is also recommended that patients
should receive no more than 2 courses in each month.
Similar doses may be given sublingually.

Ergotamine tartrate may also be given rectally as
suppositories, especially if the oral route is not effective or
not practicable. The rectal dose of ergotamine tartrate is

2mg repeated, if necessary, one hour later. Usually, not
more than 4mg should be given for each attack and not
more than 10mg in one week with an interval of at least 4
days between successive 24-hour courses.

Ergotamine is used in patients with cluster headache to
treat individual attacks of headache. Doses used are similar
to those given to treat migraine. It has also been used to
prevent headache attacks during cluster periods, when it is
usually given daily in low doses for up to 2 weeks, either
orally or rectally (see below).

Migraine and cluster headache. Ergotamine was formerly
one of the main drugs used to treat acute attacks of
migraine (p. 670.3) unresponsive to non-opioid analgesics,
but triptan serotonin (5-HT1) agonists such as sumatriptan
are now preferred. Since ergotamine may exacerbate the
nausea and vomiting that commonly develops as a
migraine attack progresses it is often necessary to give an
antiemetic as well. Poor oral bioavailability may be
reduced further during a migraine attack and ergotamine
has sometimes been given sublingually, rectally, or by oral
inhalation. Adverse effects limit the dose that can be used
for an individual attack and prevent the long-term use
that would be required for migraine prophylaxis.

Ergotamine may be used similarly in cluster headache
(p. 670.1) to treat individual headaches during a cluster
period. Ergotamine is also used in low doses given orally or
rectally for limited periods of up to 2 weeks in the
prophylaxis of headache attacks during a cluster period.
Regimens that have been tried for such prophylaxis include
1 to 2mg of ergotamine tartrate given 1 to 2 hours before an
expected attack or 1 to 2 hours before bedtime for nocturnal
attacks. The total maximum dose of ergotamine tartrate that
may be given weekly for the prevention of cluster headache
is less well established than for the treatment of migraine.
Ergotamine is often given for only 5 to 6 days in each week,
which allows the patient to assess whether the cluster
period has ended.

References.
1. Silberstein SD, YoungWB. Safety and efficacy of ergotamine tartrate and

dihydroergotamine in the treatment of migraine and status migrainosus.

Neurology 1995; 45: 577–84.

2. Tfelt-Hansen P, et al. Ergotamine in the acute treatment of migraine: a

review and European consensus. Brain 2000; 123: 9–18.
3. Silberstein SD, McCrory DC. Ergotamine and dihydroergotamine:

history, pharmacology, and efficacy. Headache 2003; 43: 144–66.
4. Tfelt-Hansen PC, Koehler PJ. History of the use of ergotamine and

dihydroergotamine in migraine from 1906 and onward. Cephalalgia

2008; 28: 877–86.

Orthostatic hypotension. Ergotamine and dihydroergot-
amine may be of use in patients with refractory orthostatic
hypotension (p. 1634.3). Ergotamine is believed1 to be less
selective than dihydroergotamine (p. 672.3) in its actions
and affects both venous capacitance and peripheral resis-
tance.2,3 However, the oral bioavailability of ergotamine is
greater2 than that of dihydroergotamine and there have
also been some reports of successful treatment with
inhaled3,4 or rectal5 ergotamine.

1. Anonymous. Management of orthostatic hypotension. Lancet 1987; i:
197–8.

2. Ahmad RAS, Watson RDS. Treatment of postural hypotension: a review.

Drugs 1990; 39: 74–85.

3. Tonkin AL, Wing LMH. Hypotension: assessment and management.Med

J Aust 1990; 153: 474–85.
4. Stumpf JL, Mitrzyk B. Management of orthostatic hypotension. Am J

Hosp Pharm 1994; 51: 648–60.
5. Toh V, et al. Ergotamine use in severe diabetic autonomic neuropathy.

Diabet Med 2006; 23: 574–6.

Adverse Effects
.....................................................................................................
The adverse effects of ergotamine may be attributed either
to its effects on the CNS, or to vasoconstriction of blood
vessels and possible thrombus formation.

After therapeutic doses nausea and vomiting commonly
occur as a result of the direct emetogenic effect of
ergotamine; some patients may also have abdominal pain.
Weakness and muscle pains in the extremities and
numbness and tingling of the fingers and toes may occur.
There may occasionally be localised oedema and itching in
hypersensitive patients. Treatment should be stopped if
symptoms of vasoconstriction develop. Susceptible patients,
especially those with sepsis, liver disease, kidney disease, or
occlusive peripheral vascular disease, may show signs of
acute or chronic poisoning with normal doses of
ergotamine.

Symptoms of acute overdosage include nausea, vomi-
ting, diarrhoea, extreme thirst, coldness, tingling, and
itching of the skin, a rapid and weak pulse, hypertension or
hypotension, shock, confusion, convulsions, and uncon-
sciousness; fatalities have been reported. Further symptoms
of peripheral vasoconstriction or of cardiovascular
disturbances, as seen in chronic ergotamine poisoning,
may also occur but may be delayed.

In chronic poisoning or ergotism, resulting from
therapeutic overdosage or the use of ergotamine in
susceptible patients, severe circulatory disturbances may
develop. The extremities, especially the feet and legs,

become numb, cold, tingling, and pale or cyanotic, with
muscle pain; there may be no pulse in the affected limb.
Eventually gangrene develops in the toes and sometimes
the fingers. Anginal pain, tachycardia or bradycardia, and
hypertension or hypotension have been reported. Myo-
cardial infarction has occurred rarely. Pleural and peritoneal
fibrosis may occur with excessive use and there have been
rare cases of fibrosis of the cardiac valves. Chronic,
intractable headache (rebound headache) may occur and is
also a major withdrawal symptom following the develop-
ment of ergotamine dependence (see under Precautions,
p. 675.1). Other adverse effects include confusion and
convulsions. On rare occasions symptoms of vasoconstric-
tion of blood vessels in the brain, eye, intestines, and
kidneys occur. Anorectal ulceration, sometimes leading to
rectal necrosis and stenosis or rectovaginal fistula, has been
reported after excessive use of suppositories containing
ergotamine.

Effects on the cardiovascular system. Reports1-9 of
adverse cardiovascular effects associated with ergotamine,
including mention of fatalities.

1. Joyce DA, Gubbay SS. Arterial complications of migraine treatment with

methysergide and parenteral ergotamine. BMJ 1982; 285: 260–1.
2. Corrocher R, et al. Multiple arterial stenoses in chronic ergot toxicity. N

Engl J Med 1984; 310: 261.
3. Fisher PE, et al. Ergotamine abuse and extra-hepatic portal hyper-

tension. Postgrad Med J 1985; 61: 461–3.
4. Deviere J, et al. Ischemic pancreatitis and hepatitis secondary to

ergotamine poisoning. J Clin Gastroenterol 1987; 9: 350–2.
5. Galer BS, et al. Myocardial ischemia related to ergot alkaloids: a case

report and literature review. Headache 1991; 31: 446–50.
6. Redfield MM, et al. Valve disease associated with ergot alkaloid use:

echocardiographic and pathologic correlations. Ann Intern Med 1992;

117: 50–2.
7. Lazarides MK, et al. Severe facial ischaemia caused by ergotism. J

Cardiovasc Surg 1992; 33: 383–5.
8. Hillis W, MacIntyre PD. Drug reactions: sumatriptan and chest pain.

Lancet 1993; 341: 1564–5. Correction. ibid.; 342: 1310.
9. Zavaleta EG, et al. St. Anthony’s fire (ergotamine induced leg

ischemia)—a case report and review of the literature. Angiology 2001; 52:

349–56.

Fibrosis. For reference to fibrosis associated with the use
of ergotamine tartrate, see Methysergide Maleate,
p. 677.2.

Treatment of Adverse Effects
.....................................................................................................
Treatment of acute poisoning with ergotamine is sympto-
matic (see also p. 1537.1). Although the benefit of gastric
decontamination is uncertain, activated charcoal may be
given to patients who present within 1 hour of ingesting a
toxic dose (more than 125micrograms/kg in adults) or any
amount in a child or in adults with peripheral vascular
disease, ischaemic heart disease, severe infection, or hepatic
or renal impairment. Alternatively, gastric lavage may be
considered in adults within 1 hour of ingesting a potentially
life-threatening overdose. In chronic poisoning, withdrawal
of ergotamine may be all that is required in some patients.

In both acute and chronic poisoning, attempts must be
made to maintain an adequate circulation to the affected
parts of the body in order to prevent the onset of gangrene.
In severe arterial vasospasm vasodilators such as sodium
nitroprusside by intravenous infusion have been given;
heparin and dextran 40 have also been advocated to
minimise the risk of thrombosis. Analgesics may be required
for severe ischaemic pain.

Cardiovascular effects. Sodium nitroprusside has been
used in severe ergotamine poisoning for its vasodilating
and hypotensive actions; it should, however, be used with
care if hypotension is a symptom of poisoning. It is usually
given by intravenous infusion1-4 although there have also
been reports of intra-arterial infusion for ergotamine-
induced ischaemia;5,6 for details of precautions, see
p. 1498.1.

Many other drugs have been used in the treatment of
circulatory disturbances induced by ergotamine. These
include oral captopril,7 alprostadil by intra-arterial
infusion,8,9 and glyceryl trinitrate by intravenous infu-
sion.10,11

1. Carliner NH, et al. Sodium nitroprusside treatment of ergotamine-

induced peripheral ischemia. JAMA 1974; 277: 308–9.
2. Andersen PK, et al. Sodium nitroprusside and epidural blockade in the

treatment of ergotism. N Engl J Med 1977; 296: 1271–3.
3. Eurin B, et al. Ergot and sodium nitroprusside. N Engl J Med 1978; 298:

632–3.

4. Carr P. Self-induced myocardial infarction. Postgrad Med J 1981; 57: 654–

5.

5. O’Dell CW, et al. Sodium nitroprusside in the treatment of ergotism.

Radiology 1977; 124: 73–4.
6. Whitsett TL, et al. Nitroprusside reversal of ergotamine-induced

ischemia. Am Heart J 1978; 96: 700.

7. Zimran A, et al. Treatment with captopril for peripheral ischaemia

induced by ergotamine. BMJ 1984; 288: 364.

8. Levy JM, et al. Prostaglandin E1 for alleviating symptoms of ergot

intoxication: a case report. Cardiovasc Intervent Radiol 1984; 7: 28–30.

9. Horstmann R, et al. Kritische Extremitätenischämie durch Ergotismus:

Behandlung mit intraarterieller Prostaglandin-E1-Infusion. Dtsch Med

Wochenschr 1993; 118: 1067–71.

10. Husum B, et al. Nitroglycerin infusion for ergotism. Lancet 1979; ii: 794–
5.
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11. Tfelt-Hansen P, et al. Nitroglycerin for ergotism: experimental studies in

vitro and in migraine patients and treatment of an overt case. Eur J Clin

Pharmacol 1982; 22: 105–9.

Precautions
.....................................................................................................
Ergotamine tartrate is contra-indicated in patients with
severe or uncontrolled hypertension, shock, severe or
persistent sepsis, peripheral vascular disease, ischaemic
heart disease, temporal arteritis, hyperthyroidism, or
hepatic or renal impairment. It is also contra-indicated in
those with basilar or hemiplegic migraine. Ergotamine
tartrate should be used with care in patients with anaemia.
It is contra-indicated in pregnancy because of its oxytocic
effect (see also below).

Patients should be warned to keep within the
recommended dosage. Some symptoms of overdosage may
mimic those of migraine. Numbness or tingling of the
extremities generally indicates that ergotamine should be
stopped. Although ergotamine is used for limited periods in
the prevention of episodic cluster headache, it should not be
given prophylactically in other circumstances, as prolonged
use may give rise to gangrene. Dependence has occurred
with regular use of ergotamine tartrate even if dosage
recommendations are adhered to (see below).

Dizziness and feelings of anxiety have been reported; if
affected, patients should avoid driving or operating
machinery.

Breast feeding. Although the last available guidance from
the American Academy of Pediatrics included ergotamine
among those drugs that may be given with caution to
breast-feeding mothers,1 it notes that maternal use in
doses equivalent to those given for the treatment of
migraine has been associated with vomiting, diarrhoea,
and convulsions in nursing infants. UK licensed product
information recommends that ergotamine tartrate should
be avoided during breast feeding; the distribution of
unchanged drug and metabolites into breast milk presents
a risk of ergotism in the infant and repeated doses of
ergotamine may impair lactation.

1. American Academy of Pediatrics. The transfer of drugs and other

chemicals into human milk. Pediatrics 2001; 108: 776–89. [Retired May

2010] Correction. ibid.; 1029. Also available at: http://aappolicy.

aappublications.org/cgi/content/full/pediatrics%3b108/3/776 (accessed

27/01/09)

Cardiovascular disorders. US licensed product informa-
tion contra-indicates the use of dihydroergotamine in
patients with ischaemic heart disease and other cardiovas-
cular disorders such as uncontrolled hypertension, periph-
eral arterial disease, or coronary artery vasospasm; it is
also recommended that dihydroergotamine should not be
given to those with a family history of ischaemic heart dis-
ease, to postmenopausal women, men aged over 40, or to
those with other ischaemic risk factors such as hyper-
tension, hypercholesterolaemia, smoking, diabetes, or
obesity, unless cardiovascular evaluation to exclude such
disease has been carried out. Similar precautions and
contra-indications, which resemble those that apply to
serotonin (5-HT1) agonists such as sumatriptan (p. 681.2),
may be applicable to other ergot derivatives used in
migraine such as ergotamine.

In other countries, warnings concerning the use of ergot
derivatives in patients with risk factors for myocardial
ischaemia appear to be less stringent, although caution is
clearly advisable.

Dependence. Dependence can develop insidiously when
ergotamine tartrate is used for more than 2 days each
week, even if total daily or weekly dosage recommenda-
tions are observed.1 Individual reports indicate a state of
addiction characterised by a predictable and irresistible
pattern of drug usage, the development of tolerance to
adverse effects, and a syndrome of withdrawal on stopping
the drug. Ergotamine-dependent patients suffer from
daily, or almost daily, migraine headaches, often referred
to as medication-overuse headaches or ‘rebound head-
aches’, which are only alleviated by ergotamine. Intensify-
ing headache with autonomic disturbances occurs within
24 to 48 hours of withdrawal of ergotamine and may con-
tinue for 72 hours or longer. As with other medication-
overuse headaches (p. 670.2), supportive and symptomatic
measures should be taken to treat the withdrawal
syndrome.

1. Saper JR. Ergotamine dependency—a review. Headache 1987; 27: 435–8.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, does not classify the por-
phyrinogenic risk for single-ingredient preparations con-
taining ergotamine although combinations containing the
drug are classified as porphyrinogenic; such products
should be prescribed only for compelling reasons and pre-
cautions should be taken in all patients.1

1. The Drug Database for Acute Porphyria. Available at: http://www.

drugs-porphyria.org (accessed 11/04/11)

Pregnancy. Ergotamine is contra-indicated in pregnancy
because of its oxytocic effect. Accidental dosage of ergot-
amine in the form of a Cafergot suppository (ergotamine
tartrate 2mg and caffeine 100mg) to a patient at 39 weeks
of pregnancy caused uterine contractions and fetal tachy-
cardia.1 An emergency caesarean section was undertaken
because of suspected placental abruption but no clear
signs of retroplacental haemorrhage were found. The neo-
nate recovered quickly after delivery and had developed
normally during the next 10 years.

Jejunal atresia has been reported2 in an infant born
prematurely to a womanwho had taken ergotamine tartrate
6 to 8mg daily, as Cafergot tablets, throughout her
pregnancy. Two cases of Möbius syndrome (a condition
characterised by facial paralysis as a result of hypoplasia of
cranial nerve nuclei) have been associated with exposure to
ergotamine during the first trimester of pregnancy.3,4 In the
first report3 the mother had inadvertently been given three
Cafergot suppositories within a period of 1 to 2 hours and at
the time had uterine cramping and a bloody vaginal
discharge. The second mother4 had used 2-mg ergotamine
suppositories on a regular basis during the first 8 weeks of
pregnancy.

1. de Groot ANJA, et al. Ergotamine-induced fetal stress: review of side

effects of ergot alkaloids during pregnancy. Eur J Obstet Gynecol Reprod

Biol 1993; 51: 73–7.

2. Graham JM, et al. Jejunal atresia associated with Cafergot ingestion

during pregnancy. Clin Pediatr (Phila) 1983; 22: 226–8.
3. Graf WD, Shepard TH. Uterine contraction in the development of

Möbius syndrome. J Child Neurol 1997; 12: 225–7.
4. Smets K, et al. Ergotamine as a possible cause of Möbius sequence:

additional clinical observation. J Child Neurol 2004; 19: 398.

Interactions
.....................................................................................................
The vasoconstrictor effects of ergotamine are enhanced by
sympathomimetics such as adrenaline. There is also an
increased risk of peripheral vasoconstriction during use of
ergotamine with beta blockers.

Ergotamine is metabolised by the cytochrome P450
isoenzyme CYP3A4 and consequently it should not be given
with potent inhibitors of this isoenzyme; elevated
ergotamine concentrations sufficient to cause ergotism
may occur with azole antifungals, macrolide antibacterials
such as erythromycin and clarithromycin, and HIV-protease
inhibitors including indinavir and ritonavir. Use of
tetracycline with ergotamine may also increase the risk of
ergotism and should be avoided.

Ergotamine should not be used with or given until
several hours after stopping a serotonin (5-HT1) agonist, since
there is an additional risk of prolonged vasospastic reactions;
at least 6 hours is advised for almotriptan, rizatriptan,
sumatriptan, and zolmitriptan, and at least 24 hours for
eletriptan, frovatriptan, and naratriptan. Conversely, a
delay is advised before starting a serotonin agonist in patients
who have been receiving ergotamine: almotriptan,
eletriptan, frovatriptan, naratriptan, rizatriptan, sumatrip-
tan, or zolmitriptan should not be given until at least 24
hours after stopping the use of preparations containing
ergotamine.

Antibacterials. Acute reactions ranging from minor ergo-
tism1 to severe vasospasm2 have been reported in patients
given erythromycin in addition to ergotamine. There are
also reports of acute ergotism in patients given ergotamine
tartrate with clarithromycin3,4 or troleandomycin.5 The theo-
retical possibility exists that there may be a similar interac-
tion with azithromycin. Ergotism has also been reported in
patients given erythromycin6 or troleandomycin7 with
dihydroergotamine.

1. Lagier G, et al. Un cas d’ergotisme mineur semblant en rapport avec une

potentialisation de l’ergotamine par l’éthylsuccinate d’érythromycine.

Therapie 1979; 34: 515–21.

2. Ghali R, et al. Erythromycin-associated ergotamine intoxication:

arteriographic and electrophysiologic analysis of a rare cause of severe

ischemia of the lower extremities and associated ischemic neuropathy.

Ann Vasc Surg 1993; 7: 291–6.

3. Horowitz RS, et al. Clinical ergotism with lingual ischemia induced by

clarithromycin-ergotamine interaction. Arch Intern Med 1996; 156: 456–

8.

4. Ausband SC, Goodman PE. An unusual case of clarithromycin associated

ergotism. J Emerg Med 2001; 21: 411–13.

5. Matthews NT, Havill JH. Ergotism with therapeutic doses of ergotamine

tartrate. N Z Med J 1979; 89: 476–7.

6. Leroy F, et al. Dihydroergotamine-erythromycin-induced ergotism. Ann

Intern Med 1988; 109: 249.

7. Franco A, et al. Ergotisme aigu par association dihydroergotamine-

triacétyloléandomycine. Nouv Presse Med 1978; 7: 205.

Antidepressants. There have been isolated case reports1 of
the serotonin syndrome (p. 443.2) in patients given
dihydroergotamine with amitriptyline, imipramine, par-
oxetine, or sertraline.

1. Mathew NT, et al. Serotonin syndrome complicating migraine

pharmacotherapy. Cephalalgia 1996; 16: 323–7.

Antimigraine drugs. Arterial occlusion has been reported1

in 2 patients given methysergide with a high parenteral
dosage of ergotamine for cluster headache; the combina-
tion should be avoided. Use of ergotamine as supplemen-

tary antimigraine medication in patients receiving dihydro-
ergotamine is not recommended.

For reports of arterial vasoconstriction in patients taking
beta blockers and antimigraine drugs, see below. See also
Interactions, above for a comment on the risk of vasospastic
reactions with serotonin (5-HT1) agonists such as sumatrip-
tan.

1. Joyce DA, Gubbay SS. Arterial complications of migraine treatment with

methysergide and parenteral ergotamine. BMJ 1982; 285: 260–1.

Antivirals. There have been reports of ergotism in patients
given ergotamine with combination antiviral treatment for
HIV infection. It was suggested that the ergotism might
have been caused by inhibition of ergotamine metabolism
by ritonavir in 4 cases,1-4 indinavir in one,5 and nelfinavir6

in another. One of the patients given ritonavir,4 who had
taken three 1-mg tablets of ergotamine tartrate over the 4
days before presentation, also developed signs of cerebro-
vascular involvement and eventually went into an irrever-
sible coma.

The metabolism of ergot alkaloids may be inhibited by
delavirdine or efavirenz.

1. Caballero-Granado FJ, et al. Ergotism related to concurrent administra-

tion of ergotamine tartrate and ritonavir in an AIDS patient. Antimicrob

Agents Chemother 1997; 41: 1207.

2. Montero A, et al. Leg ischemia in a patient receiving ritonavir and

ergotamine. Ann Intern Med 1999; 130: 329–30.
3. Liaudet L, et al. Severe ergotism associated with interaction between

ritonavir and ergotamine. BMJ 1999; 318: 771.
4. Pardo Rey C, et al. Irreversible coma, ergotamine, and ritonavir. Clin

Infect Dis 2003; 37: e72–e73.
5. Rosenthal E, et al. Ergotism related to concurrent administration of

ergotamine tartrate and indinavir. JAMA 1999; 281: 987.
6. Mortier E, et al. Ergotism related to interaction between nelfinavir and

ergotamine. Am J Med 2001; 110: 594.

Beta blockers. Peripheral vasoconstriction was reported in
a patient with migraine after addition of propranolol to reg-
ular use of Cafergot (ergotamine and caffeine) suppositories
twice daily.1 This combination has been used without
complication by others, who suggested that excessive
dosage of ergotamine tartrate, rather than an interaction
between ergotamine and propranolol, was responsible.2

However, arterial vasoconstriction has been reported after
use of methysergide with propranolol and oxprenolol with
ergotamine.3 Such combinations should therefore be used
with caution.

1. Baumrucker JF. Drug interaction—propranolol and Cafergot. N Engl J

Med 1973; 288: 916–17.

2. Diamond S. Propranolol and ergotamine tartrate. N Engl J Med 1973;

289: 159.
3. Venter CP, et al. Severe peripheral ischaemia during concomitant use of

beta blockers and ergot alkaloids. BMJ 1984; 289: 288–9.

Glyceryl trinitrate. Glyceryl trinitrate has been reported to
increase the oral bioavailability and plasma concentrations
of dihydroergotamine in patients with orthostatic hypo-
tension.1

1. Bobik A, et al. Low oral bioavailability of dihydroergotamine and first-

pass extraction in patients with orthostatic hypotension. Clin Pharmacol

Ther 1981; 30: 673–9.

Tacrolimus. Ergotamine may inhibit the metabolism of
tacrolimus by cytochrome P450 isoenzymes (see
p. 1977.3).

Pharmacokinetics
.....................................................................................................
Absorption of ergotamine from the gastrointestinal tract is
poor and may be further decreased by the occurrence of
gastric stasis during migraine attacks. Bioavailability is also
reduced by a high first-pass hepatic metabolism. Ergotamine
has been given rectally or by inhalation in an attempt to
overcome these effects, with some improvement in
absorption, but bioavailability is still about 5% or less.
Absorption of sublingual ergotamine is very poor. There is
considerable interindividual variation in the bioavailability
of ergotamine, regardless of the route. Caffeine is sometimes
included in oral and rectal preparations of ergotamine to
improve the latter’s absorption, although whether it does so
is not clear. Drugs such as metoclopramide are sometimes
given with the aim of alleviating gastric stasis and thus
improve the absorption of ergotamine.

Plasma protein binding is about 93 to 98%. Ergotamine is
metabolised extensively in the liver via the cytochrome
P450 isoenzyme CYP3A4; the majority of metabolites are
excreted in the bile. About 4% of a dose is excreted in the
urine. Some of the metabolites are pharmacologically
active. The elimination of ergotamine is biphasic; half-lives
of about 2 and 21 hours have been reported for the 2 phases,
respectively. Ergotamine or its metabolites have been
detected in breast milk.

References.
1. Schmidt R, Fanchamps A. Effect of caffeine on intestinal absorption of

ergotamine in man. Eur J Clin Pharmacol 1974; 7: 213–16.
2. Eadie MJ. Ergotamine pharmacokinetics in man: an editorial.

Cephalalgia 1983; 3: 135–8.

3. Perrin VL. Clinical pharmacokinetics of ergotamine in migraine and

cluster headache. Clin Pharmacokinet 1985; 10: 334–52.
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Preparations
.....................................................................................................
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Austria: Ergokapton†; Chile:
Jaquedryl; Ger.: Ergo-Kranit Migrane; Hung.: Ergam; Ital.:
Ergotan; Philipp.: Avamigran; Thai.: Ergosia; Gynaemine;
USA: Ergomar.

Multi-ingredient Preparations. Arg.: Cafergot; Cefalex Plus; Ibu-
Tetralgin; Ibupirac Migra; Integrobe Plus; Migra Dioxadol;
Migra Dorixina; Migral Compositum; Migral II; Migral; Mike-
san; Solacil; Tetralgin Novo; Tetralgin; Austral.: Cafergot; Aus-
tria: Avamigran; Secokapton; Synkapton; Belg.: Cafergot;
Braz.: Migrane; Neogrein; Ormigrein; Canad.: Bellergal;
Cafergot; Ergodryl; Gravergol†; Chile: Cefadol; Cefalmin; Cina-
bel; Clonalgin Compuesto; Ergobelan; Ergonef; Esamigran; Fre-

dol; Migra-Nefersil; Migragesic; Migranol; Migratam; Ultrimin;
Denm.: Ergokoffin; Fin.: Anervan†; Fr.: Gynergene Cafeine;
Ger.: Cafergot N†; Gr.: Cafergot; Medalidon; Hong Kong:
Cafergot; Hung.: Kefalgin; India: Ergophen; Migranil; Migril;
Mizeco; Indon.: Bellapheen; Cafergot; Ericaf; Irl.: Migranat†;
Israel: Cafergot†; Temigran†; Ital.: Cafergot; Virdex; Malaysia:
Cafergot†; Mex.: Cafergot; Caftar; Ergocaf; Optium; Sydolil; Tri-
nergot; Neth.: Cafergot; Norw.: Anervan†; NZ: Cafergot; Pol.:
Bellergot; Coffecorn; Port.: Migretil; Rus.: Bellataminal
(Беллатаминал); Coffetamin (Кофетамин); Synkapton
(Синкаптон); S.Afr.: Cafergot; Migril; Singapore: Cafergot; Caf-
fox; Spain: Cafergot; Hemicraneal; Swed.: Anervan; Switz.:
Cafergot-PB†; Cafergot; Thai.: Avamigran; Benera†; Cafergot;
Degran; Hofergot; Migana; Neuramizone; Poligot-CF; Polygot;
Tofago; Turk.: Avmigran; Bellergal; Cafergot; Ergafein; UK:
Cafergot†; Migril; Ukr.: Nomigren (Номигрен); USA: Bel-Phen-
Ergot S†; Bellamine†; Bellergal-S; Cafatine-PB; Cafatine;
Cafergot; Ercaf; Folergot-DF; Migergot; Phenerbel-S; Venez.:
Ervostal; Migradorixina; Traveget.

Pharmacopoeial Preparations
BP 2014: Ergotamine Sublingual Tablets;
USP 36: Ergotamine Tartrate and Caffeine Suppositories;
Ergotamine Tartrate and Caffeine Tablets; Ergotamine Tartrate
Inhalation Aerosol; Ergotamine Tartrate Injection; Ergotamine
Tartrate Tablets.

Feverfew
Camomille, grande; Matrem; Matricaria; Mattram; Mutterk-
raut; Nať kopretiny řimbaby; Partenio; Reunuspäivänkakkara;
Rimbaba Obyčajná; Spilcuţă; Tanaceti Parthenii Herba;
Tanaceto; Vaistinių skaistenių žolė; Wermod Wen; Пиретрум
Девичий; Őszi margitvirág; Девичья Трава.
ATC Herb — HN02CW5005 (Tanacetum parthenium: leaf).
UNII — 6GE7Z0761K (Tanacetum parthenium); Z64FK7P217
(Tanacetum parthenium leaf).

Pharmacopoeias. In Eur. (see p. vii) and in US. US also
describes Powdered Feverfew.

Ph. Eur. 8: (Feverfew). The dried, whole or fragmented
aerial parts of Tanacetum parthenium. It contains not less than
0.2% of parthenolide (C15H20O3 = 248.3), calculated with
reference to the dried drug. It has a camphoraceous odour.
Protect from light.

USP 36: (Feverfew). It consists of the dried leaves of
Tanacetum parthenium (Asteraceae), collected when the
plant is in flower. Store in a dry place. Protect from light.

Uses and Administration
.....................................................................................................
Feverfew consists of the dried leaves of the plant Tanacetum
parthenium (Asteraceae). It is a traditional herbal remedy
used in the prophylaxis of migraine. Its effects have been
attributed to the plant’s content of sesquiterpene lactones,
notably parthenolide. A preparation of the dried leaf
powder, which has been standardised to provide a
minimum of 0.2% parthenolide, is available in some
countries. A suggested oral dose is 250mg daily; a lower
dose of 100mg daily has also been given.

Extracts of feverfew, particularly parthenolide-free
extracts which have been promoted as less sensitising,
have been used for their supposed anti-inflammatory
benefits in cosmetics and topical products.

Parthenolide has also been investigated for its antineo-
plastic potential.

Migraine. Feverfew is a traditional herbal remedy used in
the prophylaxis of migraine (p. 670.3). Studies of standar-
dised preparations of the freeze-dried powdered leaf have
produced variable results in preventing or ameliorating
migraine attacks, and a systematic review1 has concluded
that its efficacy in preventing migraine is unproven.

1. Pittler MH, Ernst E. Feverfew for preventing migraine. Available in The

Cochrane Database of Systematic Reviews; Issue 1. Chichester: John

Wiley; 2004 (accessed 27/04/05).

Rheumatoid arthritis. Feverfew has anti-inflammatory
activity in vitro and has been tried in the treatment of
rheumatic diseases. However, an evidence-based report by
the Arthritis Research Campaign1 in the UK considered

that it was ineffective in rheumatoid arthritis (p. 13.2),
although adverse effects were minor with short-term use.

1. Arthritis Research Campaign. Complementary and alternative medi-

cines for the treatment of rheumatoid arthritis, osteoarthritis and

fibromyalgia (issued February 2009). Available at: http://www.

arthritisresearchuk.org/pdf/Complementary%20and%20alternative%

20medicines_11012010154331.pdf (accessed 25/11/10)

Adverse Effects and Precautions
.....................................................................................................
Most adverse effects noted with feverfew are mild and
reversible. Mouth ulceration and soreness have been
reported, and may be due to sensitisation; if they occur
feverfew should be withdrawn. Contact dermatitis has also
been reported. Gastrointestinal effects such as nausea,
constipation or diarrhoea, and heartburn occur rarely and
there have been spontaneous reports of eosinophilia,
abnormal liver function tests, renal failure, Raynaud’s
phenomenon, and hypertension. Withdrawal symptoms
such as rebound headache, anxiety, and insomnia have
been seen in long-term users of feverfew who stop
treatment suddenly.

Feverfew is reputed to have abortifacient properties and
it is recommended that preparations should not be used in
pregnancy.

Effects on the blood. There have been suggestions that
feverfew may increase the risk of bleeding during surgery
or in patients taking anticoagulants. However, although
inhibition of platelet aggregation has been reported in vitro
or in animals a review1 of clinical studies noted that fever-
few did not appear to affect haematological safety para-
meters.

1. Pittler MH, Ernst E. Feverfew for preventing migraine. Available in The

Cochrane Database of Systematic Reviews; Issue 1. Chichester: John

Wiley; 2004 (accessed 27/04/05).

Interactions
.....................................................................................................
It has been suggested that feverfewmay enhance the effects
of anticoagulants (but see Effects on the Blood, above).

Preparations
.....................................................................................................
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Austral.: Migraine Aid; Braz.:
Enxamed†; Tanaceto†; Tenliv; Canad.: Tanacet†; Pol.: Mario-
migran†; UK: DiaFeverfew; DiaMigraine; Migraherb; Tanacet.

Multi-ingredient Preparations. Austral.: Albizia Complex; Extra-
life Arthri-Care†; Extralife Migrai-Care†; Rehmannia Complex;
Ital.: Neuralta Migren.

Homoeopathic Preparations. Fr.: Poconeol no 43.

Frovatriptan (BAN, rINN)

Frovatriptaani; Frovatriptán; Frovatriptanum; SB-209509AX
(frovatriptan or frovatriptan succinate); VML-251 (frovatriptan
or frovatriptan succinate); Фроватриптан.
(6R)-5,6,7,8-Tetrahydro-6-methylaminocarbazole-3-carboxa-
mide.
C14H17N3O=243.3
CAS — 158747-02-5.
ATC — N02CC07.
ATC Vet — QN02CC07.
UNII — H82Q2D5WA7.

Frovatriptan Succinate (BANM, USAN, rINNM)

Frovatriptan, Succinate de; Frovatriptán, succinato de;
Frovatriptani Succinas; SB-209509AX (frovatriptan or
frovatriptan succinate); Succinato de frovatriptán; VML-251
(frovatriptan or frovatriptan succinate); Фроватриптана
Суксинат.
C14H17N3O,C4H6O4,H2O=379.4
CAS — 158930-17-7.
ATC — N02CC07.
ATC Vet — QN02CC07.
UNII — D28J6W18HY.

Uses and Administration
.....................................................................................................
Frovatriptan is a selective serotonin (5-HT1) agonist with
actions and uses similar to those of sumatriptan (p. 679.3). It
is used for the acute treatment of the headache phase of
migraine attacks. It should not be used for prophylaxis.
Frovatriptan is given orally as the succinate although doses
are expressed in terms of the base; frovatriptan succinate
3.9mg is equivalent to about 2.5mg of frovatriptan.

The recommended dose is 2.5mg; if this is ineffective, a
second dose should not be taken for the same attack. If
symptoms recur after an initial response, the dose may be
repeated after an interval of at least 2 hours. The maximum
dose of frovatriptan in 24 hours is 5mg in the UK although,
in the USA, a maximum daily dose of 7.5mg is allowed.

Reviews.
1. Markus F, Mikko K. Frovatriptan review. Expert Opin Pharmacother 2007;

8: 3029–33.

Migraine. For comparison of the relative benefits of differ-
ent triptans in migraine, see under Sumatriptan, p. 680.1.

Further references.

1. Poolsup N, et al. Efficacy and tolerability of frovatriptan in acute

migraine treatment: systematic review of randomized controlled trials. J

Clin Pharm Ther 2005; 30: 521–32.
2. Markus F, Mikko K. Frovatriptan review. Expert Opin Pharmacother 2007;

8: 3029–33.

3. Elkind AH, MacGregor EA. Frovatriptan for the acute treatment of

migraine and prevention of predictable menstrual migraine. Expert Rev

Neurother 2008; 8: 723–36.
4. Guidotti M, Ravasio R. Clinical and economic comparison of frovatriptan

versus other oral triptans in the treatment of acute migraine in the real-

world setting. Clin Drug Investig 2009; 29: 693–702.

Adverse Effects and Precautions
.....................................................................................................
As for Sumatriptan, p. 680.2 and p. 681.2.

UK licensed product information recommends that
frovatriptan should not be used in patients with severe
hepatic impairment (Child-Pugh class C); however, this is
due to a lack of data and no dosage adjustment is needed in
mild or moderate hepatic impairment.

Interactions
.....................................................................................................
As for Sumatriptan, p. 681.3.

Frovatriptan is metabolised by the cytochrome P450
isoenzyme CYP1A2; fluvoxamine, a potent inhibitor of this
isoenzyme, has been shown to increase the blood
concentrations of frovatriptan by 27 to 49%.

Pharmacokinetics
.....................................................................................................
After oral doses, peak plasma-frovatriptan concentrations
occur in 2 to 4 hours, and bioavailability is about 20% in
men and 30% in women. Food may delay the time to peak
plasma concentrations by about 1 hour. Frovatriptan is 15%
protein bound. It is mainly metabolised by the hepatic
cytochrome P450 isoenzyme CYP1A2. About 32% of an oral
dose is excreted in the urine and 62% in faeces. The plasma
elimination half-life of frovatriptan is about 26 hours.

Distribution into milk has been found in studies in rats.

References.
1. Buchan P, et al. Clinical pharmacokinetics of frovatriptan. Headache

2002; 42 (suppl 2): S54–S62.

2. Elkind AH, et al. Pharmacokinetics of frovatriptan in adolescent

migraineurs. J Clin Pharmacol 2004; 44: 1158–65.

Preparations
.....................................................................................................
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Austria: Eumitan; Frovamig;
Belg.: Frovatex; Migard; Canad.: Frova; Cz.: Fromen; Recur;
Denm.: Migard; Fin.: Migard; Tigreat†; Fr.: Isimig; Tigreat;
Ger.: Allegro; Gr.: Migard; Migralin; Pitunal; Irl.: Frovex; Ital.:
Auradol; Rilamig; Neth.: Fromirex; Migard; Port.: Dorlise;
Migard; Spain: Forvey; Perlic; Swed.: Migard; Switz.: Menamig;
Turk.: Newart; UK: Migard; USA: Frova.

Iprazochrome (rINN)

Ipratsokromi; Iprazochromum; Iprazocromo; Iprazokrom;
Ипразохром.
3-Hydroxy-1-isopropyl-5,6-indolinedione 5-semicarbazone.
C12H16N4O3=264.3
CAS — 7248-21-7.
ATC — N02CX03.
ATC Vet — QN02CX03.
UNII — 903A9K181P.

Profile
.....................................................................................................
Iprazochrome is a serotonin antagonist used in the
prophylaxis of migraine (p. 670.3) and in the management
of diabetic retinopathy. It has been given in usual oral doses
of 2.5 to 5mg three times daily.

Preparations
.....................................................................................................
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Hung.: Divascan; Pol.: Divascan.

Lomerizine Hydrochloride (rINNM)

Flometizine Hydrochloride; Hidrocloruro de lomerizina; KB-
2796; Lomérizine, Chlorhydrate de; Lomerizine Dihy-
drochloride; Lomerizini Hydrochloridum; Ломеризина
Гидрохлорид.
1-[Bis(p-fluorophenyl)methyl]-4-(2,3,4-trimethoxybenzyl)
piperazine dihydrochloride.
C27H30F2N2O3,2HCl=541.5
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