
CONTROVERSIES

Opioids can be useful in the treatment of headache
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Abstract The use of opioids in headache treatment is

very controversial. In the migraine acute attack use of

short-acting opioids is not recommended by the principal

guidelines but is frequent in North American emergency

departments. Their efficacy in migraine acute attack has

not been extensively studied but seems to be similar to non-

steroidal anti-inflammatory drugs and metoclopramide.

Opioids have been never compared to triptans. The prin-

cipal concerns about the use of opioids regard the possible

association with an increased risk of medication-overuse

headache and chronic migraine and the risk of abuse and

dependence. These risks have to be considered but not

overestimated. The association between frequent use and

increased risk of chronic migraine has been observed for

almost all categories of acute migraine attack drugs.

Compared to the reference category of acetaminophen, risk

of chronic migraine for opioid use is only moderately

higher (with an OR = 1.48). In some cases, when treat-

ment with triptans, non-steroidal anti-inflammatory drugs,

or ergotamines is contraindicated or simply ineffective, a

judicious prescription of a short-acting opioid for severe

migraine attacks can be considered. Chronic migraine is a

highly disabling condition. Although the options for pro-

phylaxis therapy of migraine have expanded and improved

considerably over recent years, chronic migraine remains

very difficult to treat. The results coming from small

clinical series are described, suggesting that in expert hands

daily long-acting opioids provide an option for the

treatment of some individuals with chronic intractable

headaches.
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Introduction

Migraine is a common and potentially disabling disorder

with a wide range of available effective pharmacologic and

non-pharmacologic (i.e. behavioural) therapies [1–4]. The

two principal aims of migraine therapy are to rapidly and

consistently relieve pain, minimize recurrence and restore

patient’s ability to function in acute attack and to reduce the

frequency and intensity of attacks with appropriate pre-

ventive therapies when the frequency of migraine attacks is

elevated. The drugs utilized in acute attack therapy include

nonspecific agents used for headache and other pain disor-

ders [e.g. acetaminophen, aspirin, non-steroidal anti-

inflammatory drugs (NSAIDs), and opioids], and migraine-

specific agents (e.g. triptans). Both the EFNS Guidelines [2]

and the US Headache Consortium Guidelines [4] suggest an

individualized stratified-care approach in which the choice

of acute agent(s) must change taking into account migraine

attack frequency and severity, degree of disability, associ-

ated headache symptoms, previous response to medications

and presence of other disorders. The US Headache Consor-

tium Guidelines consider that opioids are second- or third-

tier choices for migraine following simple analgesics and

migraine-specific medications, while European Guidelines

do not suggest their use at all.

Migraine is usually considered a chronic disorder with a

benign course, but it is becoming clear that a subgroup of

patients worsens over time. During this progression the
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frequency of headaches increases with evolution from an

episodic to a chronic migraine (CM) [5]. Most patients with

CM overuse symptomatic medications and may also be

classified in Group 8 of the second edition of the interna-

tional classification of headache disorders (ICHD-2R)

(‘‘Headache attributed to a substance or its withdrawal’’) as

medication-overuse headache (MOH) [6].

The principal concern about the use of opioid in

migraine acute attack regards the possible association with

an increased risk of MOH and CM [7, 8]. In addition,

opioids may be misused or abused, leading to opioid abuse

or dependence [9]. Despite these concerns and despite the

recommendations of the principal guidelines that physi-

cians should limit use of all narcotic analgesics in the

treatment of migraine, opioids are frequently used, espe-

cially in the emergency department (ED) setting [10].

Taking into account that our arsenal of evidence-based,

effective and specific therapies for acute migraine head-

ache of moderate to severe intensity is limited, does a role

exist for short-acting opioids in the migraine acute attack?

CM is a highly disabling condition, represents a great

proportion of patients presenting to headache centres and

accounts for a disproportionate share of the direct and

indirect costs attributable to migraine diagnosis and treat-

ment [11]. While the options for prophylaxis therapy of

migraine have expanded and improved considerably over

recent years, CM remains very difficult to treat. The

medical literature contains relatively few reports of ran-

domized controlled trials about treatment of CM [12–14]

and relatively few patients receive a benefit from the pro-

posed therapies. A further hope for patients with CM might

come from the neurostimulation techniques [15]. All

practicing clinicians know that a large subpopulation of

patients with a treatment-refractory CM remains. There-

fore, some data suggest that patients with CM may become

significantly less likely to respond to therapeutic inter-

vention if they have been experiencing daily headache for

6 months or more [16, 17].

Taking into account this scenery, can we disregard the

results obtained in chronic headache patients by long-act-

ing opioid therapies even if they come from small clinical

series and not from controlled trials [18–21]?

Role of short-acting opioids in the migraine acute attack

In the US population, over 18.7 % of migraineurs routinely

uses triptans. Among the nonspecific prescribed medica-

tions, opioids are used by 11.1 %. Another 6 % uses bar-

biturate-containing medications (often combined with

codeine) [22]. Parenteral opioids are very frequently used

in the ED setting: in 51 % of all migraine visits to US EDs

and in 59.6 % of patients with migraine acute attack in.

Canadian EDs, as first-line treatment [23, 24]. Meperi-

dine, the individual opioid agent used most frequently, is

administered in 36 % of all US migraine visits [23]. There

is a wide variation in the pharmacological treatment of

migraine, variability that is especially evident with the use

of opioids. Vinson [23] find that, in several different acute

care settings, the use of opioid medications for migraine

headaches varied from 16 to 71 %. It is evident that acute

migraine management in these EDs does not meet current

consensus guidelines. Some factors can influence the

physicians’ behaviour: patients who have taken anti-head-

ache medications prior to ED presentation are two and half

times more likely to receive narcotics and patients treated

with first-line narcotics are also more than twice as likely to

have repeated ED evaluations for headache [24]. It seems

reasonable that the patients, who physicians judge good

candidates for narcotic therapy in the ED, represent a

subpopulation particularly difficult to treat, even if we

cannot exclude that some of these patients may well rep-

resent a population who are particularly demanding of

narcotics. It is interesting to note that patients treated with

opioids were discharged from the ED much more quickly

than those treated with non-narcotic agents.

In Europe the use of opioid is less common. In a French

study [25] non-opioid analgesics excluding NSAIDs, and

NSAIDs, were most commonly prescribed as acute treat-

ment; opioids were not used at all. It should be noted,

however, that it took more than 48 h for symptom reso-

lution in 36 % of 92 follow-up patients.

Both in Europe and in US parenteral triptans, that are

expected to have a superior efficacy on a basis of placebo-

controlled trials, are rarely used, probably because of the

fear of cardiovascular adverse events [26, 27].

The efficacy of opioids in migraine acute attack man-

agement is not clearly established.

Meperidine is the opioid agent most frequently used in

ED. A recent meta-analysis [28] evaluates all randomized

controlled trials, to determine the relative efficacy and

adverse effect profile of meperidine compared with non-

opioid active comparators for the treatment of acute

migraine. 19 clinical trials have been identified: four trials

involving 254 patients compare meperidine to dihydroer-

gotamine (DHE), four trials involving 248 patients com-

pare meperidine to an antiemetic, and three trials involving

123 patients compare meperidine to ketorolac. Meperidine

is less effective than DHE e.v., but is not less effective than

antiemetics and ketorolac. The drug is rather well tolerated.

The review of agency for healthcare research and quality

[29] on acute migraine treatment in emergency settings

concludes that opioids are demonstrated more effective

than placebo for pain relief with a moderate strength of

evidence. The trials that compare opioids with hydroxy-

zine, other opioids (i.e., nalbuphine, meperidine),
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methotrimeprazine, metoclopramide, neuroleptic agents,

NSAIDs, and DHE have insufficient strength of evidence.

The mixed treatment analysis demonstrates with low

strength of evidence that opioids are similarly effective to

NSAIDs and metoclopramide. There is insufficient strength

of evidence for headache recurrence when comparing

opioids and other active agents. No trial compares opioids

and triptans in the acute migraine attack.

Tramadol hydrogen chloride is an atypical opioid that

weakly binds the mu opioid receptor and also inhibits

serotonin and norepinephrine re-uptake. Tramadol is better

tolerated than other opioids because of its low impact on

the respiratory, cardiac, and gastrointestinal systems at

therapeutic doses, but its efficacy in migraine acute attack

is not proven [30, 31].

Overuse of short-acting opioids may be associated to

worsening of migraine, increasing the risk of CM and

MOH. Clinical-based and population-based longitudinal

studies support an association between CM and opioid use

[32]. This is also true for patients suffering from episodic

migraine assuming daily opioids (but also other analgesics)

for other pain disorders, while in subjects without

migraine, excessive opioid use does not seem to induce

headaches [32]. In the American Migraine Prevalence and

Prevention (AMPP) study [33], compared to the reference

category of acetaminophen use, risk of transformed

migraine (TM)/chronic migraine is higher for opioid use

(with an OR = 1.48, moderately but not highly elevated),

and also increased for barbiturate use (OR = 1.73). Critical

level of exposure is around 8 days per month, and the

effect is more evident in men (OR = 2.76) than in women

(OR = 1.28).

The association between frequent use and increased risk

of TM/CM has been observed for almost all categories of

acute migraine attack drugs. The relationship is complex:

emerging evidence suggests that the choice of acute

treatment and the frequency of use have a major influence

and that the majority of acute medications, opioids, bar-

biturate-containing combination analgesics, as well as

triptans and ergots, potentiate this risk of progression [34].

The frequent use of triptans, that are considered first-choice

drugs for the moderate/severe migraine acute attack, has

been shown to result in migraine progression with fewer

doses compared with ergots and analgesics and with a

shorter interval between first intake and daily headache

(1.7 years for triptans, 2.7 years for ergots, and 4.8 years

for common analgesics) [35]. In the clinical practice,

therefore, rarely patients use only one type of acute attack

medication. In the AMPP study [33] only 6.2 % reports

using opioids exclusively, 93.8 % uses more than one class

of acute headache medication including NSAIDs, triptans,

ergots and barbiturates among others. The prevention of

progression and worsening of migraine includes the control

and elimination of all the identified risk factors without

overestimate the role of a single factor (opioids agents, for

example). Therefore, to say that a factor is associated to a

condition does not mean that the factor causes the condi-

tion: it is possible that frequent use of opioids (and other

drugs) for migraine acute attacks is simply a marker of a

serious disorder which is evolving to the chronification.

The observation that in many patients with CM and MOH

withdrawn from acute medication before initiating pre-

ventive drug therapy might not be necessary is an indirect

confirmation of the last hypothesis [36].

The pathophysiology of CM is very complex: structural

or morphologic changes have been described in many brain

structures such as reduced cortical gray matter of the pain

processing areas of the brain and iron accumulation in the

periaqueductal gray matter, red nucleus, and basal ganglia

structures [37, 38]. Of special interest are the reversible

hypometabolism in the insula, thalamus, anterior cingulate,

and parietal lobe and the sustained hypometabolism in the

orbitofrontal cortex observed in MOH. All these modifi-

cations may have a role in transformation to CM or may be

physiologic responses to repeated activation of nuclei

involved in central pain processing [39]. A central sensi-

tivation seems to be the common result of the alterations

observed in CM and opioids may contribute to this process

by means of a paradoxical increase in pain sensitivity in

response to opioids, which is known as opioid-induced

hyperalgesia [40]. This phenomenon may be mediated both

through an activation of the central glutamatergic system

and through a regulation of neuronal function by means of

glia [40].

Prophylactic drugs may modulate sensitivation and

hyperalgesia [41]. Amitriptyline, propranolol, verapamil,

lamotrigine, gabapentin, magnesium, melatonin delay the

development of tolerance to opioids and increase their

analgesic effects. The risk of CM and MOH in a patient in

prophylactic therapy who assumes opioids as attack ther-

apy may be consistently lower.

The last risk we have to consider about the use of short-

acting opioids by migraine patients is the risk of narcotic

abuse. In a study [42] 7 % of patients discharged with a

diagnosis of migraine used injections of morphinomimetic

drugs once a week or more and were regarded as drug

abusers by their physicians. Therefore, the 19 % of a series

of patients dependent from opioids had headache as a

reason for initiation of use [43].

Taking into account all the concerns we mentioned, we

can conclude that the role of short-acting opioids in

migraine acute attack is limited but not absent. In some

cases, when treatment with triptans, NSAIDs, or ergota-

mines is contraindicated or simply ineffective, a judicious

prescription of a short-acting opioid as ‘‘rescue’’ from

severe migraine would appear both sensible and medically

Neurol Sci (2013) 34 (Suppl 1):S119–S124 S121

123



appropriate. Opioids should be used 2 days a week maxi-

mum, to avoid the risk of chronification and MOH. In all

patients using short-acting opioids for refractory migraine

acute attacks, a preventive therapy could be indicated even

in presence of an attack frequency not particularly

elevated.

Role of long-acting opioids in chronic migraine

Migraine is usually considered a benign disorder, but a

subgroup of patients worsens over time. A migraine that

worsens progressively until it becomes daily or almost

daily falls back into the field of so-called chronic daily

headache, and does not have a universally recognized place

within the current international headache classification

system. In ICHD-2R this headache type is included in CM

that is characterized by the presence of at least 15 days of

headache per month for at least three consecutive months,

with headache having the same clinical features of

migraine without aura for at least eight of those 15 days

[6]. Patients whose migraine can be defined CM are very

heterogeneous and those who really have a daily headache

have few chances to benefit from the current therapies and

should be distinguished in a specific subgroup [5].

Our arsenal of effective evidence-based therapies for

CM is limited. Topiramate at daily doses of approximately

100 mg is reported to be effective and reasonably well

tolerated when used for the preventive treatment of CM

(even in the presence of medication overuse) by two ran-

domized, double-blind, placebo-controlled trials [13, 14].

In these trials CM is defined according to ICHD-2R clas-

sification, so that many patients included suffered from

relatively mild forms of CM (with a number of migraine

days between 15 and 20 per month). The mean number of

monthly migraine days was reduced by 3.5 ± 6.3, com-

pared with placebo (-0.2 ± 4.7) in one study [14] and by

5.6 ± 6 compared with placebo (-4.1 ± 6.1) in the other

one [13]. These differences are statistically significant but

they may be considered of little significance from a clinical

point of view especially in a patient with a true daily

headache.

A more recent option in the treatment of CM is onab-

otulinumtoxinA. Two double-blind, randomized, placebo-

controlled clinical trials for the treatment of CM with on-

abotulinumtoxinA, the Phase III REsearch Evaluating

Migraine Prophylaxis Therapy (PREEMPT) 1 and 2, as

well as the pooled data from the two trials were recently

published [12, 44, 45]. Pooled analyses demonstrate a

mean decrease from baseline in frequency of headache

days, with statistically significant between-group differ-

ences favouring onabotulinumtoxinA over placebo (-8.4

vs. -6.6; P \ 0.001). CM is defined according to ICHD-

2R classification and all doubts about study population

features and clinical relevance of the results that we raised

about use of topiramate in CM are valid for onabotuli-

numtoxinA too.

A hope for patients with CM might come from the

neurostimulation techniques [15]. This option is very

interesting but has to be evaluated by further studies and is

not else available in the clinical practice.

Taking into account this scenery, we can evaluate the

results obtained in chronic headache patients with long-

acting opioid therapies.

Saper et al. [18] assess a daily opioid treatment in

selected patients with chronic intractable headache. From

an initial cohort of 160 subjects, 70 (43.7 %) are still using

opioids daily at a 3-year follow-up evaluation. Forty-one

(26 %) have an improvement of 50 % on a pooled measure

of frequency and duration. The authors conclude that opi-

oid therapy may provide significant long-term relief to

selected patients with chronic refractory headache,

although in a minority of subjects. Thereafter, for 25 % of

the initially treated sample, results are excellent. An

important finding is that many patients can be identified as

either good or poor responders within the first 4 weeks.

The principal concern is about dose violations that occur-

red at the rate of 16.5 % per year despite meticulous efforts

to minimize misuse.

While Saper et al. [18] use different opioids, Rothrock

et al. [20, 21] prescribe only methadone to their subject

population with daily intractable headache, according to

a uniform and prospectively derived dosing schedule.

They find that a significant minority of patients with

refractory CM responds favourably to methadone (50 %

or greater reduction in headache days per month) at a

relatively low dose (ranging from 2.5 to 10 mg TID),

while patients who report no or minimal improvement at

a low dose fail to experience a positive treatment

response even if the dose is increased. While Saper et al.

[18] report that many of those who initially appear to

respond to chronic opioid therapy fail to maintain their

initially favourable response, the patients treated by

Rothrock [21] seem to maintain the benefit over time.

The kind of opioid employed may do the difference.

Methadone seems less likely to produce euphoria, toler-

ance and psychological addiction when compared with

other opioids. Thereafter, unlike other opioids, metha-

done has the effect of antagonizing glutamate and may

be less likely to produce or enhance central sensitization

a phenomenon that may be a function of pro-nociceptive

changes in NMDA receptors [46].

Given the refractory nature of their patients, Saper’s and

Rothrock’s results suggest that in expert hands daily opi-

oids provide an option for the treatment of some individ-

uals with intractable headache.
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In conclusion, long-acting daily opioids may help a

minority of patients with frequent and disabling headaches

that fail to respond to other therapies. An individualized

and careful balance of the risk and benefits is necessary and

patients have to be cautiously monitored. Controlled trials

about the use of long-acting opioids in refractory CM are

advisable.
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