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Section 1: Summary statement of the proposal

The global migraine prevalence is estimated at 14-15%, with minor variations across regions (1,
2). Reliable estimates show that migraine accounts for 4.9% of global population ill health
guantified in years lived with disability (YLDs) (1). Migraine manifests as recurrent and largely
unpredictable attacks of head pain, often severe, accompanied by other disabling symptoms
such as nausea, vomiting and intolerance to sensory stimuli (photophobia and phonophobia)
(3), all of which impair function and participation in life activities (4).

For the treatment of acute migraine attacks, the 23™ (2023) edition of the Essential Medicines
List (EML) includes acetylsalicylic acid (aspirin), paracetamol (acetaminophen) and sumatriptan.
This submission calls for the addition of ibuprofen, extending the first-line options.

Ibuprofen is already on the EML for children. It was added to address the lack of effective
options available for that age group specifically. At the time, the only options listed for acute
migraine in the EML were ergotamine, aspirin and paracetamol. Of these, ergotamine was
unsuitable for children (and it was removed from the EML), aspirin was contraindicated, and
paracetamol had relatively poor efficacy.

Ibuprofen is identified in almost all published guidelines as a first-line treatment for acute
migraine in adults. It is almost universally available worldwide, at low cost. It is on the EML for
other indications for adults. The case for its addition to the EML for acute migraine in adults
appears indisputable.



Section 2: Consultation with WHO technical departments

During the preparation of this application there have been multiple discussions with Drs Tarun
Dua, Nicoline Schiess and Rodrigo Cataldi of the Brain Health Unit, Department of Mental
Health & Substance Use, World Health Organization (WHO).

They have provided guidance and suggestions, and critically assessed drafts of this application.


https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=5043674
https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=5176223

Section 3: Other organization(s) consulted and/or supporting
the submission

In addition to the four joint applicants (IHS, EHF, LTB and DREAM), the following has been
consulted and supports the application:

- European Migraine and Headache Association (Mrs Elena Ruiz de la Torre), a lay
organization.



Section 4. Key information summary for the proposed

medicine(s)

International nonproprietary name Ibuprofen
(INN)

Anatomical MO1AEO1

Therapeutic Chemical (ATC) code

Indication

Treatment of acute migraine attacks in adults

ICD-11 code

8A80 Migraine

Dosage form(s) and strength(s)

Tablet: 200 mg; 400 mg.




Section 5. Listing as an individual medicine or representative
of a pharmacological class / therapeutic group

The submission proposes the individual listing of ibuprofen under section 7: “Antimigraine
medicines”. Other agents listed in this section of the WHO Model List of Essential Medicines
(EML) 2023 are acetylsalicylic acid (aspirin), paracetamol (acetaminophen), and sumatriptan.
Ibuprofen has a different mode of action, namely non-selective inhibition of both cyclooxygenase
(COX)-types.

Ibuprofen may function as the square-box representative of the pharmacological class of non-
steroidal anti-inflammatory drugs (NSAIDs). This is not essential to this application. Alternatives
include naproxen, which is the subject of a separate submission by the same applicants.

Justification of choice as the representative medicines

Many NSAIDs have similar efficacy against migraine, although, in general, the evidence from RCTs
is poor, and this assertion rests on decades of clinical experience and practice. However, multiple
clinical trials, systematic reviews and meta-analyses have demonstrated the efficacy of ibuprofen
in improving migraine symptoms (5-12). Ibuprofen is widely used for the acute treatment of
migraine not only because of its efficacy, and its tolerability and good safety profile (13-21), but
also because of its almost universal availability at low cost around the world.

Ibuprofen is already on the EML for other indications, and on the EML for children for this
indication.



6. Information supporting the public health relevance

Epidemiology and burden of migraine

Migraine is a prevalent neurovascular disorder characterized by moderate to severe headache
attacks, often accompanied by nausea, vomiting, and photophobia/phonophobia and sensitivity
to external stimuli (light, noise, odours). All of these symptoms are disabling and impair
participation in life activities. In about one quarter of those affected, episodes may be preceded
by transient focal neurological symptoms (most commonly visual disturbances, less commonly
paresthesias, rarely motor or language deficits). The global prevalence of migraine is estimated
at 14-15% (more than one billion people worldwide), 2-3 times higher in women than men (2).
The disorder is ubiquitous, despite regional variations (1).

Migraine contributes significantly to the global disease burden (1, 2). In the Global Burden of
Disease (GBD) study 2021 (1), migraine was the fourth highest cause of years lived with disability
(YLDs) at level 4. In the detailed analysis of GBD2016, migraine accounted for 45.1 million
disability-adjusted life years (DALYs) (22). In other words, the impact of migraine on population
health is very substantial, and associated with major impairments in participation, quality of life
and productivity (2)]. However, all of these can be reduced by appropriate treatments (23). These
include preventative treatments to reduce attack frequency, but the effectiveness of these is
limited. Treatments to abort (or mitigate) acute attacks, in the shortest time possible, remain the
mainstay of management for most people. These also are far from always effective; hence it is
necessary to have available a range of options.

Alternative medicines currently included on the Model Lists for the proposed
indication

Aspirin (acetylsalicylic acid) and paracetamol (acetaminophen)

These two medications are on the EML for adults, being universally available at low cost. Both
have evidence of efficacy (paracetamol (24) less than aspirin (25)), but only 50-60% of users
achieve headache relief (mild or no pain after 2 hours, and considerably fewer achieve the
benchmark outcome of pain freedom after 2 hours.

Triptans

Sumatriptan 50 mgis also on the EML for adults. Sumatriptan was the first triptan to be marketed,
followed by a further six triptans (almotriptan, eletriptan, frovatriptan, naratriptan, rizatriptan
and zolmitriptan), which exhibit different pharmacokinetic properties (26). Sumatriptan is widely


https://paperpile.com/c/OR5gc4/TR6h

available in generic formulations, but nonetheless remains relatively expensive compared with
aspirin, paracetamol or ibuprofen. It is usually recommended as second-line treatment when
aspirin, paracetamol or ibuprofen are ineffective (23).



Section 7. Treatment details

Dosage regimen and duration

Ibuprofen is approved by the Food and Drugs Administration (FDA) and the European Medicines
Agency (EMA) for the treatment of acute migraine (27). The typical dose for adults experiencing
a migraine attack is ibuprofen 200-400 mg orally administered. This can be repeated every 4-6

hours as needed, with a maximum daily dose of 1200 mg.

Requirements to ensure appropriate use of the medicine

Ibuprofen should be taken with or after food (27).

Ibuprofen is contraindicated (27) in patients with:

previous hypersensitivity reactions to acetylsalicylic acid or other NSAIDs;

history of gastrointestinal bleeding or perforation, related to previous NSAIDs therapy;
active, or history of, recurrent peptic ulcer/haemorrhage;

severe renal failure or severe hepatic failure;

severe heart failure (NYHA Class IV);

last trimester of pregnancy.

Ibuprofen 200-400 mg is a very widely used over-the-counter medication for mild-to-moderate

pain. Community pharmacists are well-equipped to advise on using ibuprofen for migraine

therapy.



Section 8: Review of evidence for benefits and harms

Evidence of benefits

A pooled analysis of six randomized controlled trials (RCTs) showed the benefits of ibuprofen 200
mg, 400 mg and 600 mg over placebo, considering the outcome of pain freedom at 2 hours
(Figure 1) (8-12, 28).
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Figure 1: Forest plot showing the comparison between oral ibuprofen 200, 400 and 600 mg and placebo
for the outcome pain freedom at 2 hours.

Two RCTs compared different dosages of ibuprofen (200, 400 and 600 mg) for the same outcome
(8, 10). The pooled analyses showed no significant differences between these dosages ( Figures
2 and 3).
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Figure 2. Forest plot showing the comparison between oral ibuprofen 200 mg and 400 mg for the
outcome pain freedom at 2 hours
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Figure 3. Forest plot showing the comparison between oral ibuprofen 400 and 600 mg for the outcome
pain freedom at 2 hours

A Cochrane systematic review compared symptom-relieving migraine medications, including
ibuprofen, with placebo (29). Although restricted by the quality and number of trials, ibuprofen
was found superior to placebo for the outcome headache relief at 2 hours (RR 2.50, 95% Cl 1.02-
6.10).

Evidence of harms

Ibuprofen is a nonsteroidal anti-inflammatory drug (NSAID) associated with known yet occasional
adverse events of upper gastrointestinal bleeding, large intestinal ulcers, bleeding and
perforation. The risk of bleeding increases with older age, the presence of Helicobacter pylori
infection, a history of bleeding and anticoagulant drug use. About 0.5% of individuals using
NSAIDs have been reported to have an upper gastrointestinal bleed annually (15, 16). However,
these adverse events are typically associated with long-term use. Of all NSAIDs, ibuprofen
appears to have one of the best gastrointestinal tolerability profiles (17).



In the Cochrane systematic review, ibuprofen was not linked to an increase in adverse events
overall (29). Further, a meta-analysis and qualitative review evaluated the efficacy and safety of
ibuprofen in children and adults, comparing it to acetaminophen (30). While ibuprofen was more
efficacious than acetaminophen in both children and adults, both drugs were demonstrated to
be equally safe, with no significant differences between them in adverse event incidence.

Special populations: pregnancy and lactation

Since ibuprofen is a prostaglandin synthetase inhibitor, the risk for premature closure of the
ductus arteriosus is high when it is used during the third trimester of pregnancy. While being
contraindicated during that period, it has been shown to be safe during pregnancy in the first
trimester (31, 32).

Furthermore, due to its very low levels in breastmilk (33, 34), short half-life and safe usage in
infants at much higher doses than those found in breastmilk, ibuprofen is considered an ideal
analgesic or anti-inflammatory option for breastfeeding mothers (35).



Section 9: Summary of recommendations in current clinical
guidelines

Almost all published guidelines recommend ibuprofen among the first-line treatment options for
acute migraine [eg, (23, 36-41)].



Section 10: Summary of available data on comparative cost
and cost-effectiveness

The literature is unhelpful: there are no economic studies of ibuprofen for the treatment of
migraine.

Comparative cost-effectiveness versus aspirin

In 2015, a study by Linde, Steiner and Chisholm, using WHO-CHOICE, examined the cost-
effectiveness of first-line medications (including aspirin 1 g, but not ibuprofen) used within
hypothesized structured headache services in three of the large, middle-income BRIC countries,
China, Russian Federation and India (not Brazil, for which there were insufficient data), and one
lower middle-income country, Zambia, for comparison (42). For aspirin 1 g, the estimated costs
per healthy life year (HLY) gained were USS 34 for China, USS 73 for India, USS 53 for Russia and
USS 24 for Zambia (all 2015 values).

Therefore, aspirin is a very highly cost-effective comparator.

For comparative costs, we factored in only medication costs, assuming other healthcare costs
such as consultations to be constant across the alternatives. For aspirin, dispersible tablets were
used in all RCTs, but, because these are not universally available, costs worldwide were not a
reliable indicator for this analysis. We therefore used the lowest costs for ibuprofen 400 mg
tablets (GBP 0.78 for 24 tablets) and aspirin 3*300 mg tablets (GBP 0.97 for 32 dispersible tablets)
in the UK NHS drug tariff, and converted these to USS/dose at GBP 1.00=USS 1.31 (USS 0.043 for
ibuprofen 400 mg and USS 0.119 for aspirin 900 mg.

Thus cost/dose for aspirin (dispersible) is almost 3 times that of ibuprofen.

For the preferred outcome measure Ppf (proportion of those treated who are reported to be
pain-free [PF] at 2-hours), ibuprofen had a success rate of 215/867 (24.8%) in five trials (see
section 8) or of 334/1303=25.6% according to the metanalysis of Suthisisang (7), from which we
derived a weighted mean 25.3%. For the same measure, aspirin had a success rate of 20.3%
among N=1112 in 6 trials summarized by Lampl (43). For the more pragmatic outcome measure
Phr (proportion of those treated who report headache relief [mild or no pain; HR] at 2-hours,
which assumes HR allows normal function (42), ibuprofen had a success rate of 349/674=51.8%
according to the metanalysis of Suthisisang (7). For the same measure, aspirin had a success rate
of 50.8% among N=1112 in the 6 trials summarized by Lampl (43).



Table 1: Input data for economic modelling, comparing aspirin with ibuprofen

Cost/attack | D = mean attack Ppf = proportion of Phr = proportion of those
(USS 2024 duration (hr) those treated who are treated who report
values) from N=8,363 in | reported to be pain- headache relief at 2-
14 countries free (PF) at 2-hours hours (includes Ppf)
Ibuprofen 0.043 20.6 hours 25.3% 51.8%
(400 mg single
dose)
Aspirin 0.119 20.6 hours 20.3% 50.8%
(900 mg single
dose)

The input data are summarised in Table 1.

On this assessment, ibuprofen is the preferred option: the two treatments have similar efficacy
but ibuprofen, at lower cost, is more cost-effective.

For this reason, we did not conduct an incremental cost-effectiveness analysis.

Cost/HLY gained

To calculate cost/HLY gained for ibuprofen, we made the same assumptions as in Linde (42). We
assumed one dose per attack, administered 0.5 hours after the onset of symptoms. We assumed
untreated attack duration (D) would be reduced to 2 hours after treatment (ie, to 2.5 hours) with
probabilities Ppf or Phr. We established D (20.6 hours) from population-based studies conducted
by Lifting The Burden among N=8,363 in 14 countries (China, Mongolia, Nepal, India, Pakistan,
Saudi Arabia, Morocco, Benin, Cameroon, Ethiopia, Zambia, Peru, Lithuania and Russian
Federation, which represented a range of low- to high-income settings) [unpublished data
available to LTB].

We calculated HLYs gained per treatment using the formula:
[(D-2.5)/(24*365)1*DW*P
where DW is the disability weight (from GBD2013) for the ictal state (0.441) and P = Ppf
or Phr.

Thus, for ibuprofen 400 mg, cost/HLY gained is:
0.043/{[(20.6-2.5)/(24*365)]*0.441*0.248} = USS 190.28 (for PF)



0.043/{[(20.6-2.5)/(24*365)]*0.441*0.518} = USS$ 91.10 (for HR)
On this assessment, ibuprofen 400 mg is very highly cost-effective.

Allowing for the USS inflation of 33% over the period 2015 to 2024 (44), this cost/HLY gained is
of the same order, but somewhat higher, than the cost estimated for aspirin by Linde (42). In that
analysis, aspirin costs, for 2*500 mg tablets, a slightly higher dose, but not necessarily dispersible,
were lower.



Section 11: Regulatory status, market availability and pharmacopoeial
standards

Ibuprofen is approved for the treatment of mild-to-moderate pain and is available in almost all countries.

https://pheur.edgm.eu/internal/4d98149498f2451884665a2575c26a36/11-5/11-5/page/0727E.pdf
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