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Abstract: Migraine is a common and potentially disabling disorder for patients, with
wide-reaching implications for health care services, society, and the economy. Nausea and
vomiting during migraine attacks are common symptoms that affect at least 60% of patients
suffering from migraines. These symptoms are often more disabling than the headache
itself, causing a great burden on the patient’s life. Nausea and vomiting may delay the use
of oral abortive medication or interfere with oral drug absorption. Therefore, they can hinder
significantly the management and treatment of migraine (which is usually given orally). The
main treatment of pain-associated symptoms of migraine (such as nausea and vomiting) is to
stop the migraine attack itself as soon as possible, with the effective drugs at the effective doses,
seeking if necessary alternative routes of administration. In some cases, intravenous antiemetic
drugs are able to relieve a migraine attack and associated symptoms like nausea and vomiting.
We performed an exhaustive PubMed search of the English literature to find studies about
management of migraine and its associated symptoms. Search terms were migraine, nausea, and
vomiting. We did not limit our search to a specific time period. We focused on clinical efficacy
and tolerance of the various drugs and procedures based on data from human studies. We included
the best available studies for each discussed drug or procedure. These ranged from randomized
controlled trials for some treatments to small case series for others. Recently updated books and
manuals on neurology and headache were also consulted. We herein review the efficacy of the
different approaches in order to manage nausea and vomiting for migraine patents.
Keywords: migraine, nausea, vomiting, management, treatment

Introduction

Migraine is a common disorder that affects approximately 10%—12% of the population
of developed countries (18% of women and 6% of men), with similar prevalence rates
in North America and Europe. It has peak prevalence between the fourth and fifth
decades of life.!

During a migraine attack, the primary symptom is typically headache. Migraine
attacks are associated with other accompanying and varied symptoms. Photophobia
and phonophobia are the most frequent symptoms, followed by nausea and vomiting,
and less frequently osmophobia and kinetophobia (worsening of pain with head move-
ments). Nausea and vomiting may appear at the same time as pain. Nevertheless, they
usually start 1 hour after the beginning of the headache.?

Often, the accompanying symptoms of migraine can be as annoying and dis-
turbing, or even more so, than the headache itself. Moreover, the most bothersome
symptoms belong to the gastrointestinal area, and impede many patients from eating
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during the episodes (because of nausea and fear of vomiting).
This is why it is important to inquire about symptoms in
great detail.>”

Approximately, 60%—95% and 50%—62% of patients with
migraines develop nausea and vomiting, respectively, during
migraine attacks.? The American Migraine Study II stated
that 73% of study patients with migraines had suffered from
nausea during attacks, and that 29% had vomited.® In other
studies, nausea occurred in more than 90% of all patients
with migraines (nearly one-third of them had nausea during
every attack), and vomiting occurred in almost 70% of all
patients with migraines (nearly one-third of them vomited
in the majority of attacks). Indeed, 30.5% of those who had
nausea reported that it interfered with their ability to take
their oral migraine medication.’

Nausea and vomiting significantly hinder migraine
management by limiting oral absorption of treatments in
some cases, causing more burden on the patient’s quality
of life. There is a correlation between the presence of these
symptoms and the severity of migraine pain.

Severe migraine episodes that last more than 72 hours with
not more than 4 hours of pain relief during that period are defined
as status migrainosus. They are usually accompanied by severe
nausea and vomiting that can be profuse and overflowing, caus-
ing dehydration and precluding oral administration of drugs.
In these cases, fluid and electrolyte replacement and parenteral
treatment are required to enable absorption of drugs.

Pathophysiology

The pathophysiology of migraine has long been debated and
remains incompletely understood. A complex network of
nuclei with different functions forms the pain system. In a
simplified way, the pain matrix may be divided in two: the
peripheral and the central systems. The peripheral system,
whose main role is pain location, is composed of the trigemi-
nal system and the trigeminal lemniscus. The central system,
whose main function is to process the pain signals, is formed
by the periaqueductal gray matter, the locus coeruleus, and
the reticular formation, among others.'

Headache is caused by the activation of intracranial
pain-sensitive structures (arteries of the circle of Willis and
the first few centimeters of their medium-sized branches,
meningeal—dural arteries, large veins and dural venous
sinuses, and portions of the dura near blood vessels). The
painful impulses originating in extracranial structures are
conducted mainly through cranial nerves V, VII, IX, and X.2
These painful inputs arrive to the spinal trigeminal nucleus,
where they are modified and modulated by excitatory and

inhibitory brain-stem pathways that connect with the periag-
ueductal gray matter, the rostral ventromedial medulla, the
locus coeruleus, and the dorsal raphe nucleus.?

The nociceptive and thermal-sensitive neurons originating
at the trigeminal caudal nucleus cross the midline and join the
contralateral spinothalamic tract, directing their projections
to the thalamus through the trigeminal lemniscus.'® These
neurons originating at the trigeminal caudal nucleus also
connect with structures involved in visceral and somatic
unconscious reflexes, such as the solitary tract nucleus, the
superior colliculus, the cerebellum, and the inferior olive.!

Serotonergic neurons are located mainly in the raphe
nuclei in the brain stem. The importance of the role of the
brain stem in migraine is not yet clarified. Nevertheless, it is
known that it contains many binding sites of effective drugs
used for the treatment of migraine, and there are positron
emission tomography studies that show continuous activa-
tion of brain-stem cells in patients with migraines. Therefore,
the brain stem’s role in migraine must be important.'' At the
same time, it has been suggested that the cortical spreading
depression wave generated in migraine’s aura activates the
afferent pathways of the trigeminovascular system, trigger-
ing a set of responses at the cortical meninges and the brain
stem that are responsible for the headache.'?

Migraine triggers activate multiple hypothalamic, limbic,
and cortical areas, all of which contain neurons that project
to the preganglionic parasympathetic neurons in the superior
salivatory nucleus. This nucleus, in turn, activates postgangli-
onic parasympathetic neurons in the sphenopalatine ganglion,
resulting in vasodilation and local release of inflammatory
molecules that activate meningeal nociceptors.'* There is a
reflex connection between neurons in the pons in the superior
salivatory nucleus, which results in a cranial parasympathetic
outflow that is mediated through the pterygopalatine, otic,
and carotid ganglia.'* Activation of the superior salivatory
nucleus has been frequently described in migraine, suggest-
ing nausea and vomiting is of central origin.

Gastrointestinal symptoms
in migraine
Gastrointestinal symptoms in migraine are very frequent. More
than two-thirds of patients with migraine experience vomiting
during their migraine attacks.'*'® Both nausea and vomiting are
usually related to the intensity of pain,'”'® although the exact
link between pain and gastrointestinal symptoms in patients
with migraines is not completely understood.

There is evidence that migraine patients have an increased
tendency for nausea and vomiting after surgery compared to
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nonmigraine patients.'®!” Nausea is a predominant symptom
of migraine, and the basis of it was thought to be gastric
stasis.!*? Several studies on gastric stasis based on indirect
evidence of gastric emptying have assumed that gastric stasis
is the underlying mechanism of nausea, which is a predominant
symptom of migraine, and the studies were based on that theory.
However, today we know that when improving gastric stasis in
migraineurs with a migraine attack, nausea still remains until
we successfully treat the migraine attack. So we must assume
that gastric stasis is an epiphenomenon but not the cause of
nausea and vomiting, which is a central process.

Drug absorption studies provided in the 1970s and 1980s
using aspirin, aspirin in combination with metoclopramide, and
paracetamol in combination with tolfenamic acid concluded that
there is a gastric stasis or some form of delayed emptying of the
stomach during acute migraine attacks.?' These studies assumed
that the rate-limiting step in the absorption of these drugs was
the rate of emptying the drug from the stomach, and the delay in
absorption, as measured by time to peak concentration and area
under the curve at 0-2 hours. As this was observed only during
the acute attack, it was concluded erroneously that gastric stasis
is present only during an acute migraine attack.

In a study with effervescent aspirin tablets in migraine
patients and healthy controls, the rate of absorption was found
to be reduced relative to that found in nonmigraine patients
and in migraine patients outside of a migraine attack.?
Those subjects with delayed absorption were more likely
to have delayed responses and require additional treatment.
The bioavailability of aspirin was improved when combined
with metoclopramide compared with aspirin alone.? Similar
results have been demonstrated with paracetamol and coad-
ministration of metoclopramide.?

Nevertheless, there are many methodological problems
with all these studies on gastroparesis as the cause of nausea,
and further studies are required. Even more, some works on
gastroparesis as the reason for nausea in migraine show con-
trary results. Tokola et al used gastric scintigraphy to study
gastric stasis in migraine patients (both ictally and interictally)
compared with nonmigrainous controls. Most of the migraine
patients met or nearly met the clinical diagnostic criteria for
gastroparesis ictally (78%) and interictally (80%).25-27 Aurora
et al concluded, contrary to previous belief, that migraine
patients suffer from gastric stasis both during and outside an
acute migraine attack. Therefore, they suggest that migraine
patients may have an abnormal autonomic function compared
to nonmigrainous controls. Another interesting observation
from their study is the absence of correlation between clinical
symptoms of nausea and gastric stasis.

Aurora et al suggest that a central process, due to changes
occurring in the brain stem as a part of the acute migraine,
rather than due to gastric stasis, causes nausea, as the stasis
is present even outside an attack, and none of their patients
was nauseous outside an attack.?!

Triptans increase gastric stasis; however, they also improve
all migraine symptoms, including nausea. Therefore, it can
be assumed that if triptans relieve nausea, the nausea must be
a central phenomenon that forms part of the acute-migraine
central process, which ends with triptan administration.

It has been suggested that nausea in migraine is probably
a result of parasympathetic activation. The central effect on
D, receptors in dopaminergic antagonists shows that they
act in the central nervous system instead of having a direct
gastric effect. More studies are needed to clarify what causes
gastric stasis in migraine patients. One main target to be
studied is the autonomic nervous system. Several clinical
observations have found autonomic abnormalities in patients
with migraine compared to normal controls.?®3!

The periaqueductal gray matter in the brain stem is
the center of a powerful descending sympathetic network.
Dysfunctional periaqueductal gray matter with iron accu-
mulation not related with patients’ age, has been observed
in migraineurs. These findings may be due to iron-catalyzed,
free radical cell damage.** The hypothalamus, which is the
main area of the brain that controls the autonomic system, has
been suggested as an area that triggers migraine. Therefore,
the autonomic nervous system must play an important role in
migraine patients, although further studies are needed.

Cyclic vomiting syndrome (CVS) in children is considered
a migraine equivalent. CVS is an episodic nausea and nonbil-
ious vomiting disorder characterized by recurrent stereotypic
symptoms with disease-free intervals. CVS typically develops
during childhood, usually between the ages of 3 and 7 years;
although it often remits during adolescence, it can persist into
adultlife. CVS is associated with a high prevalence of migraine,
and is commonly considered a precursor to migraine.' It often
responds to migraine treatment, like amitriptyline in preventive
treatment and nonoral sumatriptan as abortive treatment.?>**

Management of nausea
and vomiting in migraine
Migraine is a very common disorder. Nevertheless, only about
50% of patients who have migraine headaches know this is
their diagnosis, and among that group of patients, optimum
therapy is being given to only about half of them.*

Acute treatment attempts to stop the progression of
an attack and relieve pain and functional impairment
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once an attack has begun, whereas preventive therapy is
given to reduce attack frequency and severity. Additional
benefits of preventive therapy include improvement of
responsiveness to acute abortive treatment and reduction
of disability. The treatment plan should be reassessed at
regular intervals.

The main goal of migraine management, in the majority
of patients, is to initiate the abortive treatment as soon as
possible once the migraine attack has started. The efficacy
of acute-migraine treatment is much improved if medication
is used early during an attack before central sensitization
begins.*¢’

The development of throbbing in the initial phase
of migraine is mediated by sensitization of peripheral
trigeminovascular neurons that innervate the meninges,
and the development and maintenance of cutaneous allo-
dynia later in the attack is propelled by sensitization of
central trigeminovascular neurons that receive converging
sensory input from the meninges as well as from the scalp
and facial skin.!?

Self-treatment of migraine can relieve nausea and vom-
iting in many cases too. Trying to avoid individual stimuli
that trigger nausea and vomiting in some patients (such as
particular meals or odors) may also be recommended.

Oral medications are usually less effective once the event
has begun, due to gastrointestinal motility and bioavailability
decrease. In patients with nausea, oral drugs may be effective.
Nevertheless, if the patients are vomiting, the route of
administration of drugs should not be oral. In these cases, the
treatment should be administered parenterally, intranasally,
or rectally to guarantee their absorption.

The oral bioavailability of many drugs, including triptans,
is lower when they are administered during the migraine
attack.>® Prokinetic and antiemetic drugs, such as metoclopr-
amide, improve intestinal motility even when vomiting is not
present. Therefore, treatment with analgesics and/or triptans
may be combined with metoclopramide or other antiemet-
ics, such as domperidone, to improve the response to oral
medications, especially in patients with partial responses to
acute treatment or with high recurrence rates.

In Table 1, there is a summary of the most common
abortive drugs used in migraine, doses, and characteristics.
In Table 2, there is a summary of the specific management
of nausea and vomiting in migraine.

NSAIDs

A number of trials have shown that nonsteroidal anti-
inflammatory drugs (NSAIDs) are effective in treating

migraine episodes. It is well known that NSAIDs, such as
aspirin, ibuprofen, naproxen, ketorolac, and diclofenac, are
effective in migraine attacks, relieving both pain and the
accompanying symptoms.*’#

The expert recommendations on NSAID use in migraine
are to give, at the onset of pain, doses higher than the usual
ones (most commonly a double dose), and to administer them
as soon as possible.** On the other hand, NSAIDs have the
advantage that they can be combined with triptans with an
excellent synergistic effect.

Several studies have proved the efficacy of ibuprofen in
acute treatment of migraine. There is evidence that higher
doses correlate with a better response to treatment and that
soluble formulations are better. In some studies, associated
symptoms, such as nausea and vomiting, were also reduced.
Nevertheless, complete relief of pain and associated symp-
toms occurs only in a minority of patients.*

Some studies have demonstrated that the efficacy of
1,000 mg of aspirin as acute abortive treatment of migraine
attacks is similar to sumatriptan 50 mg.* The remission of
accompanying symptoms revealed no significant differences
between aspirin and sumatriptan. Aspirin has a better side-
effect profile than sumatriptan.*

Patients who have a high frequency of nausea and
vomiting during their migraines should combine an oral anti-
emetic (such as 10 mg of metoclopramide or domperidone)
with NSAIDs before the onset of nausea and vomiting.*’
Metoclopramide decreases and counteracts the gastric stasis
associated with migraine, enhancing the rate of bioavailabil-
ity of NSAIDs. Recently, a bilayer tablet of metoclopramide
and diclofenac in separated layers has been developed to
avoid drug incompatibility, increasing the efficacy of both
in combination.*

When the oral route is ineffective or is not possible
due to intense nausea and vomiting, parenteral NSAIDs
are very useful. Ketorolac doses of 30—60 mg and dexke-
toprofen doses of 50 mg (unavailable in the US but
frequently used in Europe) are a good option in these
cases.” A clinical trial evaluated the efficacy and safety
of an intranasal formulation of ketorolac tromethamine
containing 6% lidocaine versus placebo. Patients receiv-
ing ketorolac showed a significant improvement in pain
relief compared with those who received placebo, and it
was well tolerated. Associated migraine symptoms were
significantly improved with ketorolac relative to placebo
at several time points.>

Intravenous lysine—acetylsalicylic acid is also an effective
and safe drug for the parenteral treatment of acute migraine
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Table | Common drugs used as abortive treatment in migraine attacks

Dose

Route of
administration

Advantages

Disadvantages

NSAIDs

Acetaminophen
(paracetamol
in Europe)

Triptans

Ergots

Higher than usually used for
other types of pain

e ASA: | g

Ibuprofen: 800—1,200 mg
Dexketoprofen: 50 mg
Naproxen 1,000 mg

Ketoprofen 75 mg

Ketorolac oral 20 mg or
intramuscular 60 mg
Indomethacin 50 mg

l'g

Depending on type of triptan and

route of administration

e Sumatriptan: oral 50-100 mg,
inhaled 10-20 mg, rectally 25 mg,
transdermal patch 6.5 mg

Almotriptan: oral 12.5 mg

Zolmitriptan: oral and oral
dispersible 2.5-5 mg, inhaled 5 mg
Eletriptan: oral 20-80 mg
Naratriptan: oral 2.5 mg

Rizatriptan: oral and oral
dispersible 5-10 mg

e Frovatriptan oral 2.5 mg
Dihydroergotamine (DHE):
parenteral 0.5—1 mg; intranasal
Ergotamine: |-2 mg in suppositories

Oral, rectal,
intravenous, inhaled

Oral, endovenous

Oral, oral dispersible,
subcutaneous,
inhaled, rectal

Oral, rectal,
intravenous, inhaled

Can be combined with triptans
to achieve more efficacy

Relief of pain and associated
symptoms

Can be combined with antiemetics
(as metoclopramide), increasing
its efficacy considerably (in some
studies similar to sumatriptan)
The group with highest efficacy
Specific treatment for migraine
Able to relieve severe attacks of
migraine and its associated
symptoms (nausea and vomiting)
Can be combined with NSAIDs
and simple analgesics

Can be administered per different
nonoral vials

Low price

Good efficacy

Can be combined with
antiemetics

Usually not useful
for severe attacks

Generally does

not work with
moderate—severe
attacks

Expensive

Not recommended
in patients

with elevated
cardiovascular risk

Elevated risk of
overuse

Can increase
nausea and

vomiting

Abbreviations: ASA, acetylsalicylic acid; NSAIDs, nonsteroidal anti-inflammatory drugs.

attacks, when nonoral treatment is required due to nausea
or vomiting. When compared to subcutaneous sumatriptan,
accompanying symptoms improved with both treatments
to a similar extent. Therefore, intravenous aspirin in acute
migraine attacks with nausea or vomiting is an alternative
treatment to triptans or ergotics, with fewer side effects.>>*

Acetaminophen (paracetamol in Europe) 1,000 mg is an
effective treatment for nonsevere acute migraine attacks. The
addition of 10 mg metoclopramide to acetaminophen gives
short-term efficacy equivalent to oral sumatriptan 100 mg.
Therefore, acetaminophen, especially in cotherapy with
an antiemetic, can be an option of treatment in mild—acute
migraine attacks.>

Caffeine stimulates gastrointestinal absorption, induces
vasoconstriction, and reduces the activity of serotonergic
neurons in the brain stem. Therefore, when caffeine is
added to other analgesics (eg, drinking a cup of coffee or
using combined tablets of caffeine with aspirin, ibuprofen,

or ergots) their effect increases, but the risk of dependence
and overuse increases t00.%%5

Triptans

Triptans and ergots are the only migraine-specific abortive
medications available nowadays. Triptans are agonists of
the 5-hydroxytryptamine (HT),, and 5-HT  receptors. The
stimulation of these receptors decreases the excitability of the
trigeminocervical nucleus cells relieving migraine attacks.
Several clinical trials have demonstrated the superiority of
triptans over ergots.”® Triptans are very effective not only at
reducing migraine symptoms but also at restoring patients’
normal activity. Some studies in healthy volunteers have
shown indirect evidence for relaxation of the stomach and
distal esophagus after administration of sumatriptan, probably
secondary to action on the 5-HT -like receptor.””* Therefore,
as has been suggested before, triptans may have a central
effect in nausea and vomiting relief.
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Table 2 Management of nausea and vomiting in migraine

Main goals |. Stop migraine attack itself
— Early onset of treatment
— With the effective drugs

— At the effective doses

— Alternative nonoral routes of administration, if needed

2. Symptomatic treatment
Outpatient settings

without vomiting

Migraine and nausea = NSAIDs
Or triptans

Oral or rectal
Oral or nonoral

® And antiemetics

» Metoclopramide
» Domperidone

» Trimethobenzamide
» Prochlorperazine
» Promethazine

» Dimenhydrinate

10 mg/8 hours orally

10-20 mg/6—8 hours orally

60 mg/8—12 hours rectally

250-300 mg/6-8 hours orally

5-10 mg/6-8 hours orally

25 mg/12 hours rectally

12.5-25 mg/4—6 hours orally/rectally
50-100 mg orally

Migraine with nausea = First-choice treatment

and vomiting
= Avoid oral drugs

o Triptans, and antimetics

Subcutaneous, intranasal, rectal,
or transdermal patches

0 * rectal antiemetics

» promethazine
» prochlorperazine
= Unresponsiveness or no access

12.5-25 mg/4—6 hours rectally
25 mg/12 hours rectally
Intranasal DHE or ergotamine suppositories

to other abortive treatments

High frequency of nausea and

vomiting within migraine attacks
Inpatient settings ® Parenteral antiemetics
» Metoclopramide

» Prochlorperazine
» Promethazine

» Trimethobenzamide
» Dimenhydrinate

Combine an oral antiemetic, before the onset of nausea and vomiting
Consider prophylactic migraine treatment

10 mg/8 hours intramuscularly/intravenously
5-10 mg/6-8 hours intramuscularly/
intravenously

12.5-25 mg/4—6 hours intramuscularly/
intravenously

200 mg/6—8 hours intramuscularly

50-100 mg intramuscularly/intravenously

® Associated if needed with parenteral NSAIDs, triptans, DHE,

neuroleptics, or corticosteroids, among others

Abbreviations: NSAIDs, nonsteroidal anti-inflammatory drugs; DHE, dihydroergotamine.

Sumatriptan has documented efficacy in relieving
both migraine and associated symptoms, such as nausea
and vomiting. In the 1990s, several studies reported an
important delay of gastric emptying induced by sumatriptan
in healthy humans. A further delay in gastric emptying
caused by sumatriptan in migraine patients who already have
delayed gastric emptying could increase nausea and epigastric
symptoms. The impact of this gastric motor effect of suma-
triptan in people with migraine is a paradox. Sumatriptan is
reported both to relieve the nausea of a migraine attack and
to have nausea as a side effect. In patients with functional
dyspepsia, sumatriptan is also reported to improve gastric
accommodation of a meal and reduce perception of gastric
distension, relieving epigastric symptoms. Therefore, reduced
visceral perception could be a mechanism involved in reduc-
ing nausea during a migraine attack in sumatriptan users.

Nevertheless, there are no available data to support definite
conclusions, and further studies are required.®

All triptans are available as oral tablets (sumatriptan,
rizatriptan, zolmitriptan, naratriptan, almotriptan, frovatriptan,
and eletriptan). The only triptan that can be administered as
a subcutaneous injection is sumatriptan. Some triptans are
also available through newer routes of administration, such as
rectal suppositories (sumatriptan, not available in many coun-
tries) and intranasal sprays (sumatriptan and zolmitriptan). In
addition, rizatriptan and zolmitriptan are available as orally dis-
integrating tablets too.*' Recently approved by the US Food and
Drug Administration (FDA), sumatriptan may be administered
transdermally as transdermal iontophoretic patches as well.®

These alternative nonoral routes of administration (subcu-
taneous, intranasal, and rectal) and oral disintegrating tablets
offer a useful alternative delivery system to conventional
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tablets for patients who have difficulty swallowing pills
and for patients whose nausea and/or vomiting impede
swallowing tablets and/or make the likelihood of complete
absorption unpredictable.®' These alternative formulations
offer migraineurs the possibility of using abortive treatment
at the onset of migraine attacks without the need of liquids,
anytime and anywhere.

Although the effect of triptan nasal sprays depends
partially on nasal mucosal absorption, a significant amount
of drug is swallowed, transits the stomach, and is absorbed
in the small intestine. Therefore, a big part of their action
probably depends on gastrointestinal absorption. On the
other hand, subcutaneous sumatriptan injection (with or
without a needle) is the fastest available triptan, as it avoids
the gastrointestinal tract and is rapidly absorbed.®? Therefore,
subcutaneous sumatriptan is the ideal triptan in patients
with vomiting.

Zolmitriptan is available as a nasal spray formulation
with proven efficacy, high tolerance, and a very fast onset of
action. Zolmitriptan has been detected in plasma 2 minutes
after intranasal administration in the majority of patients,
compared to 10 minutes after oral administration. This may
explain the faster migraine relief reported by patients when
using intranasal zolmitriptan compared to oral zolmitriptan;
however, the most intranasal absorption of the triptans is
zolmitriptan at about 30%.%

Sumatriptan 25 mg administered rectally is an effective
treatment for headache pain relief and functional disability
reduction,® but it is not available in the US. In the same way,
intranasal sumatriptan is also effective as an abortive treat-
ment for acute migraine attacks, and relieving pain, nausea,
photophobia, phonophobia, and functional disability.® As
stated before, sumatriptan is the only triptan that is also
available as a subcutaneous injection, but the invasiveness
and discomfort of administration, the high incidence of
adverse events, and the high recurrence rates limit its use in
many migraine patients. Nevertheless, subcutaneous suma-
triptan is still the fastest and most effective triptan for acute
migraine attacks.

Newer alternative routes of administration for triptans
that avoid oral absorption are currently being investigated.
Sumatriptan transdermal patches (such as NP101-Zelrix™;
NuPathe Inc, Conshohocken, PA, USA) have been studied
in several clinical trials. This delivery bypasses hepatic
first-pass metabolism and also avoids gastric transit delay.
A randomized, double-blind, multicenter, Phase III study
with sumatriptan transdermal patches demonstrated excel-
lent tolerability (with no triptan-related adverse events) and
superior efficacy versus placebo. Nausea, photophobia,

and phonophobia relief 2 hours after patch activation was
significantly more frequent among patients treated with the
sumatriptan iontophoretic transdermal system compared to
placebo. Transdermal sumatriptan is also superior to oral
triptans for migraine patients whose baseline nausea causes
them to delay or avoid acute treatment.® Therefore, as sug-
gested by Vikelis et al,'® sumatriptan transdermal iontopho-
retic patches are a promising and good choice of treatment in
patients with important and intolerable triptan-related adverse
events, as well as in migraineurs with disabling nausea and
vomiting who experience poor absorption of oral medica-
tion.*”%® Sumatriptan transdermal patches were approved by
the FDA recently.'¢

Ergots

Ergot alkaloids, such as ergotamine or dihydroergotamine
(DHE), have been the only “specific” treatment for migraine
for decades. Nowadays, the scientific community recom-
mends a restricted employment of ergots in migraineurs, due
to the risk of overuse and chronic daily headache and their
cardiovascular side effects (as they are nonselective drugs).
Additionally, ergots probably are lesser-recommended drugs
for acute migraine attacks with nausea and vomiting, as one
of their main side effects is nausea and vomiting itself.%
Therefore, they should be avoided in newly diagnosed
migraine patients. Their use is limited to patients without
any formal contraindications who have already taken ergots
in the past and have a low frequency of episodes (fewer than
one per week).” Ergots may also be useful in patients with
long-lasting migraine attacks or with high recurrence rates.
One option in these cases is the administration of ergotamine
rectal suppositories (1-2 mg) with an antiemetic (10 mg
metoclopramide oral tablets, or 25—100 mg chlorpromazine
or 25 mg prochlorperazine rectal suppositories if the patient
is vomiting).

DHE has low oral bioavailability, which limits its use
to parenteral and intranasal routes of administration. DHE
may be useful in patients with severe nausea and vomiting
that impede other routes of administration, when there is
unresponsiveness to other abortive treatments or no access to
other drugs (for economic or supply reasons, among others).
These patients should be instructed in self-administration of
the drug before starting treatment.?

Although DHEs effect is slower than subcutaneous suma-
triptan’s effect, their efficacy in pain relief after 2 hours of
administration is similar, with a lower headache-recurrence
rate within 24 hours for DHE. Nevertheless, when DHE is
given intravenously, nausea may worsen. Therefore, antiemet-
ics should be added to parenteral DHE. An effective option of
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treatment is to administer 0.5—1 mg of intravenous DHE with
10 mg of intravenous metoclopramide or prochlorperazine
(the latter, given alone, is able to reverse a migraine episode
by itself in many cases).”

Injectable DHE, although effective, is considered invasive
and inconvenient, and intranasal DHE is associated with
inconsistent systemic dosage delivery. An orally inhaled and
self-administered formulation of DHE delivered to the sys-
temic circulation, known as MAP0004, has been developed.
MAPO0004 aerosol DHE provides desirable activation of
5-HT, , , receptors, resulting in effective antimigraine effects.
Unlike intravenous DHE, MAP0004 is less likely to bind with
other serotonergic, adrenergic, and dopaminergic receptors,
resulting in fewer unwanted side effects. Unlike conventional
intravenous DHE, which is generally administered with an
antinausea medication, MAP0004 administered by itself
shows no statistically significant drug-related increase in
nausea. In addition, MAP0004 is less arterio-constrictive than
intravenous DHE. MAP0004 has been proven to be effective
and well tolerated for the acute treatment of migraine, provid-
ing statistically significant pain relief and freedom from pho-
tophobia, phonophobia, and nausea in adults with migraine
compared with placebo. Both Phase II and III clinical trials
support antimigraine efficacy with superior toleration with
MAP0004 compared with intravenous DHE. MAP0004 may
be a promising first-line agent for migraine treatment, with
lower rates of nausea and vomiting than other DHE routes
of administration.”"

Dopamine antagonists

Dopamine antagonists, commonly used for psychosis and
nausea, have an established role in the treatment of migraine.
Neuroleptics, which antagonize the dopamine D, recep-
tor, also have variable activity as alpha-adrenergic blockers,
antiserotonergics, anticholinergics, and antihistamines. Their
actions on dopamine are likely the reason for their efficacy
in treating nausea and acute migraine. These drugs are many
times the first-line agents in the emergency room setting for
migraine, especially for patients with nausea and vomiting.
They are also an effective option in patients who have con-
traindications to migraine-specific medications or NSAIDs
or in pregnant migraine patients. Neuroleptic medications are
also commonly used in the treatment of status migrainosus
or medication-overuse headache, as it has been suggested
that dopamine is particularly important in chronic pain.
Their main adverse events are sedation, akathisia, dystonic
reactions, neuroleptic malignant syndrome, or movement
disorders with long-term use. Therefore, they should be used

carefully to try to and avoid these side effects. Some newer
atypical neuroleptic agents appear promising for both acute
and prophylactic migraine treatment, with a lower risk of
adverse events.”” Diphenhydramine may be coadministered
to avoid many extrapyramidal adverse effects of antidop-
aminergic drugs.

Combinations containing oral metoclopramide plus an
analgesic may be useful in patients with migraines, con-
traindications, or undesirable adverse effects with triptans,
or when cost is an issue. However, this combination will
likely be less effective than oral triptans in the treatment of
migraine and its associated symptoms.™

Preventative treatment

Prophylactic migraine treatment is indicated when migraines
are frequent (three or more attacks per month), or long last-
ing (attack duration longer than 48 hours), or account for
a significant amount of total disability. Therefore, when
migraine attacks are not frequent, but associated with severe,
long-lasting, or disabling symptoms or unresponsiveness to
abortive medications, preventive treatment may be started
(as long as the patient agrees).”*” For this reason, patients
who have disabling and invalidating nausea and vomiting
resistant to acute treatment can be started on prophylactic
drugs, despite the frequency of migraine attacks. One case
series described that about 75% of patients on amitriptyline
had their nausea fully or partially relieved.?!’® Tricyclics may
act on afferent pathways involved in the central regulation of
vomiting. Therefore, tricyclic antidepressants, and specially
amitriptyline, may be an effective prophylactic treatment of
choice in migraine patients with disabling nausea and vomit-
ing, but further studies are required.”

A reduction in frequency and in some cases intensity
of migraine attacks has been described with all preventive
treatments, but there are no clear data on their efficacy in
preventing nausea and vomiting. Although it is reasonable
to think that if preventive treatments decrease the frequency
of migraine attacks, the frequency of nausea and vomiting
must decrease too, further studies are needed to confirm this
hypothesis.

Non pharmacological approaches

Nonpharmacological approaches for nausea and vomiting
management have been described. Acupuncture and acupres-
sure, based on traditional Chinese medicine, are sometimes
used for nausea and vomiting relief. There is evidence that the
stimulation of the acupuncture point PC6 (Neiguan) allevi-
ates chemotherapy-induced nausea and vomiting and motion
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sickness. A recent study' published in 2012 examined the
efficacy of acupressure in the control of migraine-associated
nausea in 40 patients. Highly statistically significant reduction
in the intensity of nausea and the need for rescue antiemetic
medication were found when compared to sham.! Therefore,
acupressure may be an option of treatment in patients who
prefer alternative medicines and decline drug use.

Status migrainosus

In regard to status migrainosus, many cases may require
hospital admission to achieve an optimal management. Status
migrainosus refers to severe migraine episodes that last more
than 72 hours, usually accompanied by severe nausea and
vomiting, that can impede oral administration of drugs. In
these cases, fluid replacement, correction of fluid and elec-
trolyte imbalances (if present) and quitting of nausea and
vomiting with intravenous metoclopramide, chlorpromazine,
or prochlorperazine is needed. Neuroleptics may be useful
because of their sedative and antiemetic action (eg, 100 mg
of intravenous tiapride dissolved in dextrose). Administration
of intravenous corticosteroids, such as 4-8 mg of dexametha-
sone every 6—8 hours or 2040 mg of prednisolone every
6-8 hours, with a subsequent tapering dose for 3—4 days, is
also effective in controlling headache and the accompany-
ing symptoms. Analgesics and NSAIDs have a minor role in
these cases, but may be helpful as adjuvants when combined
with other drugs. Nonoral formulations of triptans (such as
6 mg of subcutaneous sumatriptan, 10-20 mg of intranasal
sumatriptan, or 5 mg of intranasal zolmitriptan) are the initial
treatment of choice. Intravenous DHE (0.5 mg) combined
with intravenous antiemetics is effective too. It can be admin-
istered every 8 hours if the headache does not stop.”

Management of migraine, nausea,
and vomiting in special populations
Migraine management in special populations, such as pedi-
atric populations, pregnant women, or the elderly, may be
difficult and requires selection of appropriate and safe medi-
cations for patients in these special circumstances.

Migraine and pregnancy

Migraine improves during pregnancy in 50%-80% of
patients, and attacks typically diminish by the end of the
first trimester. However, attacks may remain unchanged,
continue, or worsen. Infrequently, migraine may appear
for the first time during pregnancy.” Women who have had
menstrual migraine and migraine onset at menarche tend
to experience no migraine during pregnancy. The positive

effects of pregnancy on migraine and the possible worsening
postpartum effects are probably related to the uniformly high
and stable estrogen levels during pregnancy and the rapid
falloff thereafter.”® Safety of drugs used for migraine is an
important issue during pregnancy. Nondrug therapies (relax-
ation, sleep, massage, ice packs, biofeedback) should be tried
first to treat migraine in women who are pregnant.”’ For
treatment of acute migraine attacks, 1,000 mg of paracetamol
(acetaminophen), preferably as a suppository, is considered
the first-choice drug treatment. The risks associated with use
of aspirin and NSAIDs are considered to be small when the
agents are taken episodically and if they are avoided during
the last trimester of pregnancy (risks of maternal or fetal
bleeding and premature closure of the fetal ductus arterio-
sus). There is limited evidence about triptan safety during
pregnancy, therefore they should be avoided in these patients.
DHE and ergotamine are contraindicated in women who are
pregnant. Prochlorperazine and promethazine hydrochloride
for treatment of nausea are unlikely to be harmful during
pregnancy. Metoclopramide is probably acceptable to use
during the second and third trimesters. Domperidone is also
safe in pregnant women. Prophylactic treatment is rarely
indicated because of potential teratogenicity. When pro-
phylactic treatment is used, beta-blockers are the preferred
treatment (stopping 2 weeks before partum).””””” Ondanse-
tron use cannot be assumed to be safe during pregnancy. An
increased risk of cleft palate associated with ondansetron
has been suggested, and potentially serious QT prolonga-
tion and Torsades de pointes have been associated with
ondansetron use.*

Common migraine treatments

in breastfeeding women

Many commonly used migraine medications may be compat-
ible with breastfeeding based on expert recommendations.
Ibuprofen, diclofenac, and eletriptan are among acute medi-
cations with low levels in breast milk, but studies of triptans
are limited. Toxicity is a concern with aspirin, due to an
association with Reye’s syndrome, and with opioids, due to
an association with sedation or apnea. Clinicians treating
migraine should discuss treatments options shortly before
and within a few months after delivery, in consultation with
the obstetrician and pediatrician.®!

Migraine in adolescents and children

Although migraine is a common occurrence in children
and adolescents, its diagnosis and treatment present unique
challenges. Evidence for the pharmacological treatment
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of acute migraine in children is very poor, and evidence
for adolescents is better but still limited.®* Generally,
acetaminophen and ibuprofen are accepted as drugs of first
choice, even though the evidence is poor for the former
and limited for the latter. Among 14 studies on triptans in
adolescents, nine showed some superiority over placebo
with respect to pain relief and pain freedom, and among
six studies in children, five suggested some superiority over
placebo. Sumatriptan nasal spray and zolmitriptan nasal
spray have been approved for adolescents in Europe; and
almotriptan has been approved for adolescents in the US
as has rizatriptan for patients aged 617 years.*? If simple
analgesics are insufficient and if nausea or vomiting is
a prominent symptom, then adding an antiemetic agent
(dimenhydrinate, metoclopramide, trimethobenzamide
hydrochloride) may be helpful.”” The literature data on
prophylaxis are conflicting: flunarizine and topiramate are
probably effective; for other drugs (including cyprohepta-
dine, amitriptyline, divalproate, and levetiracetam), there
is insufficient evidence in children. The results from the
use of propranolol are conflicting, whereas nimodipine and
clonidine have shown to be ineffective.?#

Treatment of elderly patients

with migraine

Managing older migraine patients necessitates particular
caution, including taking into account possible pharmaco-
logical interactions associated with the greater use of drugs
for concomitant diseases in the elderly. Comorbid diseases
may prohibit the use of some medications. Moreover, older
patients are more likely than younger ones to develop adverse
effects. Paracetamol is the safest drug for symptomatic treat-
ment of migraine in the elderly. NSAID use should be limited
because of potential gastrointestinal adverse events, and
triptan use is not recommended, even in the absence of car-
diovascular or cerebrovascular risk. Antiemetics can be used,
but cautiously, especially in Parkinson’s disease patients.
Selection of a prophylactic treatment, when needed, should
be influenced by the patient’s comorbidities, and should be
directed toward those drugs that are believed to have fewer
adverse effects and a better safety profile.?

Management of migraine and nausea
and vomiting in patients with liver

or renal failure
This patient group may be very difficult based on treat-
ment side effects and contraindications. Acetaminophen is

contraindicated in hepatic insufficiency. Aspirin and NSAIDs
may cause renal impairment, and are contraindicated in gas-
trointestinal ulcers, bleeding diathesis, renal insufficiency,
and allergy. Opioids may produce constipation or sedation.
Antiemetic agents may cause sedation and extrapyramidal
side effects being contraindicated in Parkinson’s disease.
Therefore, treating migraine in special populations can be
difficult and requires the selection of appropriate and safe
medications for patients in special circumstances.”’

Conclusion

The main treatment of nausea and vomiting in migraine is
to cease the migraine attack itself as soon as possible, with
effective drugs at effective doses, seeking if necessary alter-
native routes of administration. Therefore, the early onset of
treatment once headache begins must be one of the main aims
of migraine management. Trying to avoid individual stimuli
that trigger nausea and vomiting in some patients (such as
particular meals or odors) may be recommended also.

In outpatient settings, migraine attacks that are accom-
panied by nausea without vomiting can be treated with oral
NSAIDs or with oral or nonoral triptans. These drugs can
be combined with oral antiemetics that increase intestinal
motility even when vomiting is not present, improving the
response to oral medications. In fact, patients who have a
high frequency of nausea and vomiting during their migraines
should combine an oral antiemetic (such as 10 mg of meto-
clopramide or domperidone) to NSAIDs or triptans before
the onset of nausea and vomiting. Oral-disintegration triptan
tablets are also a good option of treatment in migraine attacks
that are accompanied by nausea without vomiting.

When migraine attacks are associated with vomiting,
oral drugs should be avoided. In these cases, the first choice
of treatment is subcutaneous, intranasal, or rectal triptans
to guarantee drug bioavailability. Sumatriptan transdermal
iontophoretic patches, recently approved by the FDA, may
be an alternative option. In patients with severe nausea and
vomiting with unresponsiveness to other abortive treatments
or no access to other drugs, DHE may be useful. When
migraine patients have frequent, severe, and disabling nausea
and vomiting, despite acute abortive treatment, prophylactic
drugs may be started. Migraine attacks with nausea and
vomiting at the emergency department can be treated with
parenteral NSAIDs, nonoral triptans, and/or intravenous
antiemetics.

Status migrainosus will usually require hospital admis-
sion with fluid replacement and correction of hydroelectro-
lytic imbalances. In these cases, nausea and vomiting can
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be managed with intravenous antiemetics, accompanied if
needed by parenteral NSAIDs, triptans, DHE, neuroleptics,
corticosteroids, or even valproate, among others.

Migraine is a very common disorder that frequently is
associated with nausea and vomiting, which may be even
more disabling than the headache itself, producing a great
burden on patient quality of life. Therefore, acknowledg-
ment and achievement of optimal management of nausea
and vomiting in migraine is crucial to improve patient
outcomes.
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