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Editorial

IgG-mediated allergy: A new mechanism
for migraine attacks?
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Despite recent advances oﬀered by modern neuroimaging and genetic techniques, the pathophysiology of
migraine has not been fully clariﬁed. As pointed out by
Selby and Lance 50 years ago, a relevant proportion of
patients report that their migraine attacks are usually
precipitated by dietary items (1). In a survey analysing
the prevalence of dietary migraine in 500 new migraine
patients, Peatﬁeld et al. found in 1984 that 19.2% of
migraine patients reported sensitivity to cheese, 18.2%
to chocolate ad 11.1% to citrus fruit (2). The same year,
Monro et al. published a paper in the Lancet with the
categorical title ’Migraine Is a Food-Allergic Disease’,
describing the treatment of just nine patients with severe
refractory migraine with either sodium cromoglycate or
placebo after the patients ate foods previously identiﬁed
as provocants (3). Sodium cromoglycate exerted a protective eﬀect, which made the authors conclude that a
food-allergy reaction is the cause of migraine, at least in
this group of patients with dietary precipitants. Deﬁnite
proof that this is a reproducible fact, however, has
proved elusive. In other studies objective evidence of
hypersensitivity was found in very few cases, and those
reporting a reduction in migraine during formal diets
not only include a low number of patients, but mostly
make no serious attempt to conceal the dietary strategy
from the patients, pay insuﬃcient attention to placebo
eﬀect and include an incredible prevalence of atopic diseases in migraine patients.
One of the obstacles to acceptance of the dietary
hypothesis is the lack of a clear scientiﬁc explanation
of the mechanisms implicated in the development of
migraine attacks supposedly precipitated by food.
The ﬁrst obvious proposed mechanism was an allergy
mediated by IgE antibodies. Theoretically, the interaction of a food constituent with a speciﬁc IgE antibody
would produce a response by activation of complement
or degranulation of mast cells. Several independent studies
have failed to ﬁnd elevated IgE levels or complement
activation during migraine attacks, even in patients
with a history of food-precipitated headaches (4,5).

These results, together with the ﬁnding that
diet-sensitive patients are usually sensitive to several
and diﬀerent foods, led to the next proposal for a
common pathogenic mechanism: antigenic similarities
between these disparate foods seemed less likely than
sharing a common chemical constituent (2). Investigators tried to conﬁrm the so-called ‘amine hypothesis’
ﬁrst by clinical challenge tests with substances like tyramine or b-phenylethylamine. As elegantly reviewed by
Peatﬁeld (5), the results of these studies can be interpreted as inconsistent. The next step was to investigate
the amines’ metabolic routes. Could the elimination
pathways of such amines be deﬁcient in dietary
migraine patients? There are two major breakdown
pathways for these substances in humans: oxidation
by monoamine oxidase (MAO) to parahydroxyphenylacetic acid and sulphation by phenosulphotransferase
to water-soluble conjugates. MAO, a mitochondrial
enzyme, exists in two forms in humans, with diﬀerent
substrate speciﬁcities. MAO A predominates in gut
mucosa and liver and preferentially inactivates catecholamines and serotonin. The human platelet contains
only MAO B, which metabolises phenylethylamine,
benzylamine and methylhistamine. Tyramine and
dopamine are substrates for both forms (6). The easy
availability of platelets led to MAO B being the only
form to be studied in migraine patients. Most studies
have found a low platelet MAO B activity but only
during migraine attacks, both in dietary and
non-dietary patients (5). The signiﬁcance of these ﬁndings remains uncertain. The sulphation route has also
been explored in migraine patients. A reduced urinary
output of sulphated tyramine metabolites after an oral
tyramine load in subjects with food-sensitive migraine
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has been reported. Phenolsulphotransferase, the
enzyme responsible for sulphate conjugation, has been
found to exist in two forms: the phenosulphotransferase M, which sulphates the amines, including tyramine,
dopamine and catecholamines, and the phenosulphotransferase P, for which no endogenous substrate has
been identiﬁed (7). In studies of these two enzymes in
migraine patients, only in the case of P type was this
deﬁciency statistically signiﬁcant, which would hypothetically implicate an unidentiﬁed substrate in the
pathophysiology of dietary migraine (8). Finally, still
within the frame of the ‘amine hypothesis’, the possibility that dietary patients could absorb more of the
substances due to a deﬁciency or a change in sensitivity
of one or more intestinal-wall enzymes has also been
tested (9). Again, results have not consistently conﬁrmed this possibility.
With all these negative results, there has been almost
no interest in studying, clinically or pathophysiologically, the relationship between migraine and diet in
the last two decades. As just one signiﬁcant example,
both the aminergic hypothesis and IgE-mediated
allergy hypothesis have totally disappeared as potential
explanations for the pathophysiology of migraine
attacks in the last edition of The Headaches (10), even
though we do continue to see many patients who experience migraine attacks when they eat certain foods or
whose migraine improves on some diets (11). In this
issue of Cephalalgia, Alpay and co-workers report the
results of an interesting randomised, double-blind,
cross-over, headache diary–based trial with 30 patients
having migraine without aura (12). Following a
six-week baseline, IgG antibodies against 266 food antigens were determined. Then the investigators randomised the patients to a six-week individualised diet
either including or excluding speciﬁc foods associated
with raised IgG antibodies. Following a two-week
diet-free interval after the ﬁrst period, the same patients
were given the opposite diet. Both patients and physicians were blind to the type of diet and IgG tests.
Interestingly, most patients seemed to be IgG-positive
for several foods and in more than half of these cases
titres were graded at least as moderate. Compared to
baseline, there was a statistically signiﬁcant reduction
both in the number of headache days and in the number
of migraine attacks in the elimination diet period. The
results of this Turkish trial are in line with those of a
recent Mexican study in which IgG antibodies against
108 food allergens were measured in 56 migraine
patients and 56 controls without migraine. IgG antibodies were statistically more frequent in the migraine
patients, who then improved on an elimination diet
without the need of medication (13).
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Even taking into account the limitations of the
Turkish trial—the rather low number of patients, relatively short follow-up, potential carry-over eﬀect of a
cross-over design, that the positive eﬀects of the diet
could be due to non-immunological mechanisms, the
speciﬁcity and sensitivity of the enzyme-linked immunosorbent assay (ELISA) test and the fact that, due to
the short duration of the trial, the authors were unable
to correlate the clinical response with a decrease in the
level of IgG antibodies—it is true that they oﬀer a
rather convincing explanation for dietary migraine,
which should be tested in future larger and longer trials.
The interest in a role for IgG antibodies in food
allergy has been recently driven by the ﬁndings in irritable bowel syndrome (IBS) and functional dyspepsia.
Concurring with migraine results, the levels of IgG, and
not IgE, antibodies have been shown to be increased in
IBS patients and recent studies have found a signiﬁcant
improvement in IBS on elimination diets (14–16).
Interestingly, many of the clinical characteristics of
IBS are conceptually similar to those of migraine, and
subjects with IBS are at higher risk than controls to
suﬀer from migraine (17). One further proof of a role
of IgG antibodies against food antigens in the development of migraine attacks is the known association
between migraine and celiac disease and the improvements of celiac suﬀerers’ migraine after changing to a
gluten-free diet (18).
The mechanisms of IgG-mediated food allergy have
not been fully elucidated and remain speculative. It has
been proposed that food-allergy antigens transported
by way of mast cells activate T helper and B lymphocytes, increasing the production of IgG antibodies and
cytokines (19). Then the increased IgG antibodies and
cytokines would lead to an inﬂammation response,
which, as pointed out by Alpay and co-workers (11),
seems to play an important role in the pathophysiology
of migraine attacks. Supporting this hypothesis, a
recent study has shown that anti-food IgG antibodies
in obese juveniles are associated with systemic inﬂammation (20). These data are interesting, as obesity
seems to be a risk factor in the development of chronic
migraine (21). Alternatively, however, elevated IgG
antibodies to food could be secondary to ’inﬂammation’ and therefore be more of an epiphenomenon
rather than a true delayed allergic reaction. In any
case, Alpay and co-workers’ results, if fully conﬁrmed
in future trials, may be important not only in terms of
their obvious consequences for the management of our
migraine patients, but also conceptually, as the clariﬁcation of the mechanisms through which IgG antibodies
are able to lead to development of migraine attacks would
improve the knowledge of migraine pathophysiology.
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But consequences of these ﬁndings could be even more
extensive. For instance, the dramatic diﬀerences in diet
between the Occidental countries, where migraine prevalence is high and almost identical, and African or
Asiatic countries, where migraine prevalence is clearly
lower, could theoretically explain, at least in part, these
epidemiological ﬁndings.
Acknowledgements
Drs Pascual and Oterino are supported by funding from
IFIMAV and grants PI-050388 and PI-08037 of the ISCIII.

References
1. Selby G, Lance JW. Observations on 500 cases of migraine
and allied vascular headache. J Neurol Neurosurg
Psychiatry 1960; 23: 23–32.
2. Peatfield RC, Glover V, Littlewood JT, Sandler M, Rose
CF. The prevalence of diet-induced migraine. Cephalalgia
1984; 4: 179–183.
3. Monro J, Carini C, Brostoff J. Migraine is a food-allergic
disease. Lancet 1984; 2: 719–721.
4. Merrett J, Peatfield RC, Rose FC, Merret TG. Food
related antibodies in headache patients. J Neurol
Neurosurg Psychiatry 1983; 46: 738–742.
5. Peatfield R. Headache. Berlin: Springer-Verlag, 1986.
6. Donnelly CH, Murphy DL. Substrate- and inhibitorrelated characteristics of human platelet monoamine
oxidase. Biochem Pharmacol 1977; 26: 853–858.
7. Rein G, Glover V, Sandler M. Multiple forms of phenosulphotransferase in human tissue. Selective inhibition by
dichloronitrophenol. Biochem Pharmacol 1982; 31:
1893–1897.
8. Littlewood JT, Glover V, Sandler M, Petty R, Peatfield R,
Rose FC. Platelet phenolsulphotransferease deficiency in
dietary migraine. Lancet 1982; 1: 983–986.
9. Peatfield R, Littlewood JT, Glover V, Sandler M, Rose FC.
Pressor sensitivity to tyramine in patients with headache: relationship to platelet monoamine oxidase and to dietary provocation. J Neurol Neurosurg Psychiatry 1983; 46: 827–831.

3
10. Olesen J, Goadsby PJ, Ramadan NM, Tfelt-Hansen P,
Welch KMA (eds) The headaches, 3rd edn. Philadelphia:
Lippincott Williams & Wilkins, 2006.
11. Pascual J, Leno C. A woman with daily headaches.
J Headache Pain 2005; 6: 91–92.
12. Alpay K, Ertas M, Orhan EK, Ustay DK, Lieners C,
Baykan B. Diet restriction in migraine, based on IgG
against foods: a clinical double-blind, randomized, crossover trial. Cephalalgia 2010.
13. Arroyave Hernández CM, Echevarrı́a Pinto M,
Hernández Montiel HL. Food allergy mediaed by IgG
antibodies associated with migraine in adults. Rev Alerg
Mex 2007; 54: 162–168.
14. Zuo XL, Li YQ, Guo YT, et al. Alterations of food
antigen-specific serum immunoglobulins G and E in
patients with irritable bowel syndrome and functional
dyspepsia. Clin Exp Allergy 2007; 37: 823–830.
15. Kalliomaki MA. Food allergy and irritable bowel syndrome. Curr Opin Gastroenteroloy 2005; 21: 708–711.
16. Atkinson W, Sheldon TA, Shaat N, Whorwell PJ. Food
elimination based on IgG antibodies in irritable bowel
syndrome: a randomised controlled trial. Gut 2205; 53:
1459–1464.
17. Cole JA, Rothman KJ, Cabral HJ, Zhang Y, Farraye
FA. Migraine, fibromyalgia, and depression among
people with IBS: a prevalence study. BMC
Gastroenterol 2006; 6: 26.
18. Gabrielli M, Cremonini F, Fiore G, et al. Association
between migraine and celiac disease: results from a
preliminary case-control and therapeutic study. Am J
Gastroenterol 2003; 98: 625–629.
19. Bischoff SC, Crowe SE. Gastrointestinal food allergy:
new insights intopathophysiology and clinical perspectives. Gastroenterology 2005; 128: 1089–1013.
20. Wilders-Truschnig M, Mangge H, Lieners C, Gruber H,
Mayer C, Marz W. IgG antobodies against food antigens
are correlated with inflammation and intima media thickness in obese juveniles. Exp Clin Endocrinol Diabetes
2008; 116: 241–245.
21. Bigal M, Lipton RB. Obesity and chronic daily headache.
Curr Pain Headache Rep 2008; 12: 56–61.

