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Abstract
Background: Osmophobia is defined as intolerance to odors and it is associated to primary headaches, 

particularly to migraine with or without aura. It occurs during headache attacks and/or in the period between 
headache attacks. It is not yet known specific treatment for osmophobia.

Case: We describe a case of a 38-year-old woman diagnosed with migraine without aura according to ICHD-
3 criteria. She complained of severe osmophobia both during and between headache attacks. In the pain-free 
period, she had extreme intolerance to any odors. Physical examination and imaging were unremarkable. Several 
prophylactic treatments of migraine were administered the past two years. There was a marked improvement in the 
frequency and intensity of headache attacks, but osmophobia remained unchanged. She would like to treat only 
her osmophobia. A prophylactic treatment with phenytoin was started to osmophobia, with disappearance of this 
symptom within 90 days.

Conclusion: From our experience in this case, phenytoin should be considered as possible prophylactic 
treatment for osmophobia between headache attacks in migraine patients.

Keywords: Migraine; Osmophobia; Osmophobia diary; Treatment;
Phenytoin

Introduction
There is a significant association between odors and primary 

headaches, particularly to migraine with or without aura [1-6] and 
tension-type headache [1,6-8]. The literature of its occurrence in 
secondary headaches is very scarce [9]. They are triggers of headache 
attacks [2,10] or intolerance factor (osmophobia) [1] both during and 
between headache attacks (pain-free period) [1,3,11,12].

In migraine patients, prevalence of osmophobia during the 
headache attacks ranges from 20.0% to 81.7% [1,3,5,6,8,13] and in the 
period between headache attacks, this prevalence ranges from 24.0% 
to 53.3% [1,3,11,12]. Several categories of drugs are used in migraine 
prophylaxis, such as beta-adrenergic blockers, tricyclic antidepressants, 
calcium channel blockers, serotonergic antagonist, antiepileptics, and 
others [14-16]. All of these drugs are effective in controlling pain, but 
without action in osmophobia. However, phenytoin, an antiepileptic 
drug not used in migraine prophylaxis, has been suggested to treat the 
central and autonomic disturbances of migraine, such as osmophobia, 
hyperosmia, pain in the limbs and motion sickness that occur in the 
pain-free period [17].

We report a case of osmophobia between headache attacks in a 
migraine patient who was successfully treated with phenytoin. It is not 
yet known any specific treatment for osmophobia, and to the best of our 
knowledge, this is the first description of phenytoin in the treatment of 
osmophobia between headache attacks in a migraine patient. 

Case Report
A 38-year-old woman was seen in our headache clinic with a 12-year 

history of headaches that fulfilled all the diagnostic criteria for migraine 
without aura. Headache attacks were described as pulsating, localized 
to the right front temporal region, at a frequency of 1-2 episodes per 
month, mild to moderate intensity, and lasting 4-72 hours. The pain 
was exacerbated by routine physical activity. During headache attacks, 
nausea and/or vomiting, photophobia, phonophobia and osmophobia 
were present. There were no cranial autonomic symptoms, such as 
lacrimation, conjunctival injection, nasal congestion, rhinorrhea, 
forehead/facial sweating, ptosis or miosis. She complained of severe 

osmophobia both during and between headache attacks. In the pain-
free period, she had extreme intolerance to any odors. She could 
not approach odorants, such as perfumes, cleaning products, paints, 
pesticides, cigarette smoke, etc. Odors triggered nausea. Her general 
medical and neurological examinations were normal. Brain MRI and CT 
were normal. Routine blood tests (biochemical, haematological, liver, 
kidney and metabolic investigations) yielded normal results. Migraine 
prophylaxis had been administered daily for the past two years. The 
drugs used were beta-adrenergic blockers, tricyclic antidepressants, 
calcium channel blockers, serotonergic antagonist and antiepileptics, 
isolated or in association. There was a marked improvement in the 
frequency and intensity of headache attacks, but osmophobia remained 
unchanged. According to the patient, osmophobia caused great impact 
on her quality of life, more than headache. She would like to treat only 
her osmophobia. A prophylactic treatment with phenytoin was started 
to osmophobia, at a dose of 100 mg, once a day. Her improvement 
was accompanied through an osmophobia diary which was filled out 
by patient herself during the treatment period. There was a reduction 
in the frequency and intensity of osmophobia in the first two months 
of treatment, with disappearance of this symptom within 90 days, as 
shown in Table 1. Phenytoin was maintained for another three months. 
The patient remained without osmophobia for the following two years.

Discussion
Our patient met the diagnostic criteria for migraine without aura, 

according to International Classification of Headache Disorders, third 
edition, beta version (ICHD-3β) [18], but her main complaint was a 
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severe osmophobia. Although osmophobia is not a diagnostic criterion 
for migraine, many studies show that this symptom is highly prevalent 
and is useful to differentiate migraine from tension-type headache 
[1,4,5,7,8,13]. Such as headache, osmophobia affects the quality of life 
of migraine patients and hinders the performance of their professional 
activities, especially in those who work in environments with strong 
odors, such as in perfumery, gas station and the selling of insecticide 
or beauty products [10,11]. Many drugs are used to prevent headache 
attacks [14-16], but unfortunately, there is no specific treatment 
for osmophobia. If a migraine patient is treated with prophylactic 
medications he will improve or become pain free [19], but osmophobia 
between headache attacks will remain (Table 1).

There is a study published in 1986 that suggests treating the central 
and autonomic disturbances of migraine that occur in the pain-free 
period, such as osmophobia, hyperosmia, limb pain and motion 
sickness. Phenytoin is suggested in the treatment of osmophobia [17]. 
Recently, a patient with osmophobia caused by partial hypopituitarism 
with isolated ACTH deficiency was treated with sertraline [20]. In our 
patient, osmophobia was treated with phenytoin at a dose of 100 mg, 
once a day. After 60 days of treatment, we observed a reduction in the 
frequency and intensity of osmophobia with disappearance of this 
symptom within 90 days. Phenytoin was maintained for three months 
after the patient becoming asymptomatic. The patient remained 
without osmophobia for the following two years. The improvement of 
patient was accompanied through an osmophobia diary [11], which 
is an important diagnostic tool for the evaluation of all characteristics 
inherent in osmophobia, such as association with headache, frequency 
and intensity. In this diary, it is used a visual analog scale (VAS) to 
classify the intensity of osmophobia as VAS 1-4 (mild), VAS 5-7 

(moderate), VAS 8-9 (severe), and VAS 10 (very severe).

During the follow-up of this patient, scores 1, 2, 3 and 4 were 
assigned, respectively, for mild, moderate, severe and very severe 
intensities during the treatment period with phenytoin. Then we 
multiplied the four intensity groups by its respective scores and the sum 
of these products was called osmophobia index (OI). The reduction of 
this index indicates an improvement in the intensity of osmophobia 
(Figure 1).

Phenytoin is an antiepileptic drug that was synthesized for the first 
time in 1908 by Heinrich Biltz [21] and since 1938 it is used primarily 
for controlling partial seizures, tonic-clonic or clonic-generalized 
[22]. However, it is also used to treat idiopathic trigeminal neuralgia 
and vestibular paroxysmia [23]. The risks of its long-term use include 
gingival hypertrophy [24] and cognitive changes [25]. Gingival 
hypertrophy is a major side effects associated with the administration 
of phenytoin. The mechanism by which phenytoin induces gingival 
hypertrophy is not well understood but we know that plasma phenytoin 
level and long-term use appear to be a risk factor for the appearance of 
this adverse effect [26]. In our patient, phenytoin was administered in a 
low dose (100 mg/day) and a short-term use of six months. In epilepsy 
control, phenytoin acts by blocking sodium channels, but in preventing 
osmophobia its mechanism is unknown. We hypothesize that odorant 
substances bind to olfactory receptors and activate adenylate cyclase, 
leading to cyclic adenosine monophosphate (cAMP), which binds to 
sodium channels, triggering an action potential which propagates to 
the olfactory bulb [27]. These electrical impulses are directed to the 
primary olfactory cortex, where discrimination of odor happens [3,10]. 
Therefore, the action potential is not spread when the sodium channels 
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(pleasant or unpleasant);Intensity of osmophobia: even if there are variations in the intensity of osmophobia, note only the 
highest intensity during the day;  
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Figure 1: The reduction of this index indicates an improvement in the intensity of osmophobia.

Time
(days)

Frequency (days/month) Intensity OI
Mild

(VAS 1-4)
Moderate
(VAS 5-7)

Severe
(VAS 8-9)

Very severe
(VAS 10)

1- 30 10 0 4 6 0 26
31-60 3 2 1 0 0 4
61-90 0 0 0 0 0 0

Legend: VAS-visual analog scale; OI-osmophobia index. To calculate the osmophobia index, we multiplied the amount of mild, moderate, severe and very severe 
intensities, respectively, by the scores 1, 2, 3 and 4.

Table 1: Distribution of the frequency and intensity of osmophobia between headache attacks for 90 days in a migraine patient.
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are blocked by phenytoin and osmophobia is relieved. We suggest 
that all migraine patients who present osmophobia between headache 
attacks be exposed to phenytoin in order to determine if they are able 
to become asymptomatic.

Conclusions
From our experience in this case, phenytoin should be considered 

as possible prophylactic treatment for osmophobia between headache 
attacks in migraine patients.

Clinical Implications
• Such as headache, osmophobia affects the quality of life of

migraine patients.

Osmophobia between headache attacks may be treated with 
phenytoin. 

References

1. Silva-Néto RP, Peres MF, Valença MM (2014) Accuracy of osmophobia in the
differential diagnosis between migraine and tension-type headache. J Neurol
Sci 339: 118-122.

2. Saisu A, Tatsumoto M, Hoshiyama E, Aiba S, Hirata K (2011) Evaluation
of olfaction in patients with migraine using an odour stick identification test. 
Cephalalgia 31: 1023-1028.

3. Sjöstrand C, Savic I, Laudon-Meyer E, Hillert L, Lodin K, et al. (2010) Migraine 
and olfactory stimuli. Curr Pain Headache Rep 14: 244-251.

4. Zanchin G, Dainese F, Trucco M, Mainardi F, Mampreso E, et al. (2007)
Osmophobia in migraine and tension-type headache and its clinical features in 
patients with migraine. Cephalalgia 27: 1061-1068.

5. Zanchin G, Dainese F, Mainardi F, Mampreso E, Perin C, et al. (2005)
Osmophobia in primary headaches. J Headache Pain 6: 213-215.

6. Raieli V, Pandolfi E, La Vecchia M, Puma D, Calò A, et al. (2005) The 
prevalence of allodynia, osmophobia and red ear syndrome in the juvenile
headache: preliminary data. J Headache Pain 6: 271-273.

7. De Carlo D, Dal Zotto L, Perissinotto E, Gallo L, Gatta M, et al. (2010)
Osmophobia in migraine classification: a multicentre study in juvenile patients. 
Cephalalgia 30: 1486-1494.

8. Corletto E, Dal Zotto L, Resos A, Tripoli E, Zanchin G, et al. (2008) Osmophobia 
in juvenile primary headaches. Cephalalgia 28: 825-831.

9. Viaro F, Maggioni F, Mampreso E (2009) Osmophobia in secondary headaches. 
Proceedings of 13th Congress of the European Federation of Neurological
Societies. Eur J Neurol 16: 96. 

10.	Silva-Néto RP, Peres MF, Valença MM (2014) Odorant substances that trigger 
headaches in migraine patients. Cephalalgia 34: 14-21.

11. Silva-Néto RP (2015) Evaluation of the frequency and intensity of osmophobia 
between headache attacks in migraine patients through an osmophobia diary.
J Neurol Res 5: 160-166. 

12.	Demarquay G, Royet JP, Giraud P, Chazot G, Valade D, et al. (2006) Rating of 
olfactory judgements in migraine patients. Cephalalgia 26: 1123-1130.

13.	Porta-Etessam J, Casanova I, García-Cobos R, Lapeña T, Fernández MJ, et
al. (2009) Osmophobia analysis in primary headache. Neurologia 24: 315-317.

14.	Shapiro RE (2012) Preventive treatment of migraine. Headache 52: 65-69.

15.	Takeshima T (2012) Drugs for migraine prophylaxis. Rinsho Shinkeigaku 52:
973-975.

16.	Brasilian Headache Society (2002) Recommendations for prophylactic
treatment of migraine: Consensus of the Sociedade Brasileira de Cefaléia. Arq 
Neuropsiquiatr 60: 159-169.

17.	Raffaelli Júnior E, Martins OJ, Dágua Filho Ados S (1986) A role for
anticonvulsants in migraine. Funct Neurol 1: 495-498.

18.	Magis D, Sava S, d’Elia TS, Baschi R (2013) Headache Classification 
Subcommittee of the International Headache Society; The International
Classification of Headache Disorders, 3rd edition (beta version). Cephalalgia 
33: 629-808. 

19.	Silva-Néto RP, Almeida KJ, Bernardino SN (2014) Analysis of the duration of
migraine prophylaxis. J Neurol Sci 337: 38-41.

20.	Kuo YH, Chang Y, Chen HC, Liao SC (2013) Sertraline alleviated osmophobia 
caused by partial hypopituitarism with isolated ACTH deficiency. Gen Hosp 
Psychiatry 35: 574.

21.	Ashnagar A, Gharib Naseri N, Amini M (2009) Synthesis of 5-diphenyl-4-
imidazolidinedione (Phenytoin) from Almond. Int J Chem Tech Res 1: 47-52. 

22.	Guerreiro CAM (2006) História do surgimento e desenvolvimento das drogas
antiepilépticas. J Epilepsy Clin Neurophysiol 12: 18-21. 

23.	Kanashiro AM, Alexandre PL, Pereira CB, Melo AC, Scaff M (2005) [Vestibular 
paroxysmia: clinical study and treatment of eight patients]. Arq Neuropsiquiatr
63: 643-647.

24.	Perlík F, Kolínová M, Zvárová J, Patzelová V (1995) Phenytoin as a risk factor
in gingival hyperplasia. Ther Drug Monit 17: 445-448.

25.	Sirisamut T, Chinvarun Y, Tantisira MH (2014) Effects of phenytoin and valproic 
acid on cognitive functions of Thai epileptic patients: a pilot study. J Med Assoc 
Thai 97 Suppl 2: S77-87.

26.	Güncü GN, Caglayan F, Dinçel A, Bozkurt A, Saygi S, et al. (2006) Plasma
and gingival crevicular fluid phenytoin concentrations as risk factors for gingival 
overgrowth. J Periodontol 77: 2005-2010.

27.	Breer H (2003) Sense of smell: recognition and transduction of olfactory
signals. Biochem Soc Trans 31: 113-116.

http://www.ncbi.nlm.nih.gov/pubmed/24560462
http://www.ncbi.nlm.nih.gov/pubmed/24560462
http://www.ncbi.nlm.nih.gov/pubmed/24560462
http://www.ncbi.nlm.nih.gov/pubmed/21628440
http://www.ncbi.nlm.nih.gov/pubmed/21628440
http://www.ncbi.nlm.nih.gov/pubmed/21628440
http://www.ncbi.nlm.nih.gov/pubmed/20490744
http://www.ncbi.nlm.nih.gov/pubmed/20490744
http://www.ncbi.nlm.nih.gov/pubmed/17681021
http://www.ncbi.nlm.nih.gov/pubmed/17681021
http://www.ncbi.nlm.nih.gov/pubmed/17681021
http://www.ncbi.nlm.nih.gov/pubmed/16362667
http://www.ncbi.nlm.nih.gov/pubmed/16362667
http://www.ncbi.nlm.nih.gov/pubmed/16362684
http://www.ncbi.nlm.nih.gov/pubmed/16362684
http://www.ncbi.nlm.nih.gov/pubmed/16362684
http://www.ncbi.nlm.nih.gov/pubmed/20974611
http://www.ncbi.nlm.nih.gov/pubmed/20974611
http://www.ncbi.nlm.nih.gov/pubmed/20974611
http://www.ncbi.nlm.nih.gov/pubmed/18498394
http://www.ncbi.nlm.nih.gov/pubmed/18498394
http://www.ncbi.nlm.nih.gov/pubmed/23832131
http://www.ncbi.nlm.nih.gov/pubmed/23832131
http://www.neurores.org/index.php/neurores/article/view/323
http://www.neurores.org/index.php/neurores/article/view/323
http://www.neurores.org/index.php/neurores/article/view/323
http://www.ncbi.nlm.nih.gov/pubmed/16919063
http://www.ncbi.nlm.nih.gov/pubmed/16919063
http://www.ncbi.nlm.nih.gov/pubmed/19642034
http://www.ncbi.nlm.nih.gov/pubmed/19642034
http://www.ncbi.nlm.nih.gov/pubmed/23030534
http://www.ncbi.nlm.nih.gov/pubmed/23196487
http://www.ncbi.nlm.nih.gov/pubmed/23196487
http://www.ncbi.nlm.nih.gov/pubmed/11965429
http://www.ncbi.nlm.nih.gov/pubmed/11965429
http://www.ncbi.nlm.nih.gov/pubmed/11965429
http://www.ncbi.nlm.nih.gov/pubmed/3609876
http://www.ncbi.nlm.nih.gov/pubmed/3609876
http://www.ncbi.nlm.nih.gov/pubmed/24308946
http://www.ncbi.nlm.nih.gov/pubmed/24308946
http://www.ncbi.nlm.nih.gov/pubmed/22902256
http://www.ncbi.nlm.nih.gov/pubmed/22902256
http://www.ncbi.nlm.nih.gov/pubmed/22902256
http://search.proquest.com/openview/14382b4388dadfd61ee560f245b7afc3/1?pq-origsite=gscholar
http://search.proquest.com/openview/14382b4388dadfd61ee560f245b7afc3/1?pq-origsite=gscholar
http://www.scielo.br/pdf/%0D/jecn/v12n1s1/04.pdf
http://www.scielo.br/pdf/%0D/jecn/v12n1s1/04.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16172715
http://www.ncbi.nlm.nih.gov/pubmed/16172715
http://www.ncbi.nlm.nih.gov/pubmed/16172715
http://www.ncbi.nlm.nih.gov/pubmed/8585105
http://www.ncbi.nlm.nih.gov/pubmed/8585105
http://www.ncbi.nlm.nih.gov/pubmed/25518179
http://www.ncbi.nlm.nih.gov/pubmed/25518179
http://www.ncbi.nlm.nih.gov/pubmed/25518179
http://www.ncbi.nlm.nih.gov/pubmed/17209785
http://www.ncbi.nlm.nih.gov/pubmed/17209785
http://www.ncbi.nlm.nih.gov/pubmed/17209785
http://www.ncbi.nlm.nih.gov/pubmed/12546666
http://www.ncbi.nlm.nih.gov/pubmed/12546666

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Case Report 
	Discussion 
	Conclusions 
	Clinical Implications
	Figure 1
	Table 1
	References 

