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Introduction

Osmophobia is associated with a greater intensity of the headache, a more significant
presence of affective symptoms, and the appearance of cutaneous allodynia.
Objectives

To determine the sociodemographic and clinical characteristics of patients with
episodic and chronic migraine associated with osmophobia.

Methods

A cross-sectional analytical observational study, 100 patients were included.
Results

65% of the patients presented osmophobia, 64.6% of patients with osmophobia had
chronic migraine, and 35.4% had episodic migraine without statistically significant
differences p=0.120. Regarding the clinical characteristics, pulsatile pain was the
most frequent in 49%, and severe intensity was present in 81%. Statistically significant
relationships were found between osmophobia and photophobia [(95.4 vs 77.1];
p=0.005), phonophobia ([96.9 vs 74.3); p=0.001) and allodynia ([75.4 vs 45.7);
p=0.002). The that become chronic factors were more frequent in the group with
osmophobia, in which an association with the excessive use of analgesics ([43.8%
vs. 22.9%); p=0.029) and a history of anxiety and depression ([32.8% vs. 14.3%];
p=0.045). In the multivariate model, the variables associated with osmophobia with
statistically significant differences were photophobia, allodynia, and botulinum toxin
application.

Conclusions

In this first study of osmophobia in migraine in Colombia, osmophobia is a

Edited by:
Marcelo Moraes Valenga

geyword&. frequent symptom in patients with chronic migraine; it has related to markers of
smophobia .- 9 on o 2

Chronic migraine central sensitization; it is also related to that become chronic factors and the use of
Central sensitization botulinum toxin. Therefore, it is likely that osmophobia can predict the risk of that
Allodynia factor, causing the disease to become chronic.
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Introduction

Migroine is the most frequent primary headache (1,2);
it generates disability and social, interpersonal, work,
and academic difficulties (3,4). Among the clinical charac-
teristics, migraine presents associated symptoms such as
nausea, vomiting, and hypersensitivity to external stimuli,
including photophobia, phonophobia, and osmophobia
(5). Osmophobia is defined as intolerance to odors (6), a
frequent symptom of migraine. However, it is currently not
considered within the criteria for its diagnosis, even though
it is a particular symptom, even more so than a migraine.
photophobia or phonophobia (7-9), It is also helpful in the
differential diagnosis between migraine and other primary
headaches and between migraine and secondary heada-
ches (10-12). Additionally, osmophobia is more frequent
in patients with chronic vs. episodic migraine (13). This
relationship with chronic migraine could be supported by
studies indicating that osmophobia is associated with a
greater intensity of the headache, a more significant pre-
sence of affective symptoms, particularly anxiety (14), as
well as the appearance of cutaneous allodynia; considered
as a factor that makes migraine chronic (15,16). In Co-
lombia, no studies evaluate the frequency of osmophobia
in patients with migraine. This study aimed to determine
the association of osmophobia with the sociodemographic
and clinical characteristics of patients with episodic and
chronic migraine.

Methods

Osmograine was a cross-sectional analytical observational
study whose target population was patients diagnosed
with episodic migraine and chronic migraine assessed in
the specialized headache clinic at Hospital Occidente de
Kennedy in Bogotd, Colombia.

Participants

A neurologist performs patients diagnosed with episodic
migraine and chronic migraine. The patient's diagnosis
followed the ICHD-III (International Headache Classification
Criteria), ages between 18 and 60 years; the exclusion
criteria were: pregnancy and active infection by the SARS-
CoV-2 virus.

For the patients selected from the database of the specialized
headache clinic of the West Kennedy Hospital, a random
sampling technique uses, and patients with a diagnosis
of migraine established in the clinical history take into
account. The selected patients had prior informed consent,
a survey-type instrument through the free program Google
Forms. Sociodemographic variables (age, gender, marital
status), clinical variables (frequency of migraine, type of
pain, the intensity of pain using the visual analog pain
scale, associated symptoms: photophobia, phonophobia,
osmophobia, allodynia; excessive use of analgesics) collects
defined by ICHD Il as habitual use of acetaminophen, ASA,

)

NSAIDs, for =15 days/month in a period of >3 months or
habitual use of opioids, ergotamines, triptans for =10 days/
month in a period of >3 months; and use of botulinum toxin
as a preventive medication). The diagnosis of depression or
anxiety in patients who had received a previous medical
diagnosis and this work was approved by the Research
Ethics Committee of Hospital Occidente de Kennedy under
Act No. 12 of 2022.

Sample size

The sample size calculates considering a reported
prevalence of osmophobia of 24% (11), 95% confidence,
and 80% power; a total of 98 subjects were considered.
Epidat 3.1 software (17) uses.

Statistic analysis

The qualitative variables were described in absolute and
relative frequencies, and the quantitative variables in
measures of central tendency and dispersion following the
assumption of normality evaluated by the Shapiro-Wilk
test. The squared X2 test or Fisher's exact test compares
qualitative variables between the group with and without
osmophobia. The Student's t or Mann-Whitney U test uses
for the quantitative variables according to their distribution.
A multivariate logistic regression model to determine the
variables associated with the presence of osmophobia.
Variables with biological plausibility and p-value <0.25
in the bivariate analysis were included in the model. The
model evaluates the area under the curve and the Hosmer-
Lemeshow test. All the statistical tests were two-tailed; a
p-value <0.05 was considered statistically significant. Stata
16 software was used (18).

Results

A total of 100 participants were included in the study,
35% without osmophobia and 65% with osmophobia
(Table 1). The average age of the total population was
39.9 years; the group with osmophobia was 38.8 years
younger compared to the group without osmophobia,
41.8 years. Without differences in both groups, the
female sex was predominant in the group, and for 95%
of the participants, the median age of migraine onset
was 17 years. 64.6% of patients with osmophobia had
chronic migraine, and 35.4% had episodic migraine
without significant differences p=0.120. Regarding pain
characteristics, pulsatile pain was the most frequent
in 49% of the population, and severe intensity was
present in 81%. Significant differences were found in
the associated symptoms between the groups with and
without osmophobia with photophobia [(95.4 vs. 77.1];
p=0.005), phonophobia ([96.9 vs 74.3); p=0.001)
and allodynia ([75.4 vs 45.7); p=0.002). In the group
of patients with osmophobia, excessive use of analgesics
was more frequent ([43.8% vs. 22.9%]; p=0.029), and a
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history of anxiety and depression ([32.8% vs. 14.3%]; p=0.045), as well as the application of botulinum toxin ([49.2%
vs 17.1%]; p=0.002) and were statistically significant.

Table 1. General characteristics of the population

Variables Total population n=100 Without Osmophobia n=35 With Osmophobia n=65 P
Years old 399119 41,8 £ 13,2 388 =113 0,246
Sex (female) 95 (95,0) 33(94,3) 62 (95,4) 0,810
Civil status
Married 12 (13) 8(22,9) 5(7,7)
Separate 4 (4,0 1(2,9 3 (4,6

P (4,0) (2,9) (4,6) 0,168
Single 55 (55) 16 (45,7) 39 (60)
Free Union 28 (28) 10 (28,6) 18 (27,7)
Age at onset of migraine
(years) 17 (14 - 22) 18 (14 - 22) 17 (14 -271) 0,766

Migraine type

Chronic 59 (59) 17 (48,6) 42 (64,6) 0,120
Episodic 41 (41) 18 (51,4) 23 (35,4)

Pain type

Oppressive 23(23) 9 (25,7) 14 (21,5)

Pulsatile 49 (49) 17 (48,6) 32 (49,2) 0,872
Stitch 28 (28) 9 (25,7) 19 (29,2)

Pain intensity

Mild - Moderate 19 (19) 8(22,9) 11(16,9) 0471
Severe 81 (81) 27 (77,1) 54 (83,1)

Photophobia 89 (89) 27 (77,1) 62 (95,4) 0,005
Phonophobia 89 (89) 26 (74,3) 63 (96,9) 0,001
Allodynia 65 (65) 16 (45,7) 49 (75,4) 0,002
Use of pain relievers 98 (98) 34 (97,1) 64 (98,5) 0,653
Type of pain relievers

Acetaminophen 16 (16) 6(17,1) 10(15,4) 0,819
NSAIDS 72 (72) 27 (77,1) 45 (69,2) 0,401
Ergotamines 9 (9,0 3(8,6) 6(9,2) 0,912
Triptans 9(9,0) 3(8,6) 6(9,2) 0,912
Opioids 4(4,0) 0(0,0) 4(6,2) 0,134
Excessive use of pain 36 (36,4) 8 (22,9) 28 (43,8) 0,039
Botulinum toxin use 38 (38) 6(17,1) 32 (49,2) 0,002
:';j(‘l‘;’,; of depression or 26 (26) 5(14,3) 21 (32,8) 0,045
History of COVID-19 27 (27) 8 (22,9) 19 (29,2) 0,493

Values as mean and standard deviation, median (p25 - p75), n and (%)

The variables included in the multivariate model (Table 2) were age, sex, chronic migraine, photophobia, allodynia, and
use of botulinum toxin. Of these, those associated with the presence of osmophobia were photophobia ([OR 13.888;
95% Cl 2.280 - 84.600] p=0.004), allodynia ([OR 3.023; 95% CI 1.069 - 8.543] p=0.037) and botulinum toxin ([OR
5.543, 95% Cl 1.614 - 18.967], p=0.006) -Hosmer Lemeshow test p=0.544.

Table 2. Multivariate logistic regression model

Multivariate model OR Cl 95% P value
Years 0,980 0.943 -1.019 0,332
Sex 2,222 0.257 - 19.178 0,468
Chronic Migraine 1,215 0.429 3.439 0,713
Photophobia 13,888 2.280 84.600 0,004
Allodynia 3,023 1.069 8.543 0,037
Botulinum toxin 5,534 1.614 18.967 0,006

OR: odds ratio, 95% CI: 95% confidence interval, p-value: less than 0.05 statistically significant.
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Discussion

In our study, a prevalence of osmophobia of 65%
was found in patients diagnosed with migraine. This
prevalence was higher compared to studies that have
described a prevalence of 33% (19); it was lower than
others, reported 84% (20) and similar to that reported by
other studies (21). However, it is within the values reported
in the scientific literature, with a prevalence ranging
from 24 to 95% (11). In addition to the high frequency
of osmophobia in migraine, which helps to differentiate
it from other primary headaches (22,23), considered
by some authors as a specific marker to differentiate
migraine from tension-type headache(12) and even a
critical value has been described as a characteristic related
to chronic migraine compared to episodic migraine (24).
The latter may support by functional neuroimaging studies
in chronic pain that show changes in the connectivity of
the prefrontal cortex, which is involved in the olfactory
pathway (25). In this study, osmophobia was more
frequent in patients with chronic migraine vs. episodic
migraine; However, this relationship was not statistically
significant, it is consistent with studies reported so far that
describe a relationship between chronic migraine and
osmophobia (13,24). Among the results of this study,
the presence of osmophobia in patients with migraine had
a statistically significant relationship with symptoms such
as photophobia, phonophobia, and allodynia, which are
part of the most frequent clinical characteristics associated
with patients diagnosed with migraine (26). In addition,
the relationship between photophobia and allodynia
confirms in the multivariate model. Of these, allodynia
shows to be a marker of central sensitization (27) which
is also related to the duration, severity, and disability of
migraine attacks and osmophobia (28); in fact, studies
mention that, in those subjects with hypersensitivity
to stimuli, for example, olfactory, recurrent olfactory
stimulation, as well as recurrent painful stimulation,
could induce the central sensitization process (29). That
osmophobia should be considered a phenomenon of
central sensitization, just like allodynia(13). This central
sensitization may explain by several hypotheses, including
(a) increased activity in the rostral region of the pons (which
has link to migraine attack pain) in response to olfactory
stimulation (6), (b) Habituation (a process of decreased
sensory perception to a repetitive stimulus involving the
anterior insula, middle cingulate cortex, and thalamus)
is usually decreased in migraine patients and is involved
in the central sensitization process (30,31). Functional
imaging studies have shown increased regional cerebral
blood flow in the piriform cortex, which plays a vital
role in the olfactory habituation process, and this could
interpret as a lack of normal habituation in response to
permanent environmental olfactory stimulation (32).
(c) In migraine, there is the activation of different brain
networks, such as the neurologic network (amygdala

)

and hypothalamus) and thalamic pain control networks
(thalamic dysrhythmia), which could generate differences
in olfactory and trigeminal processing (33,34). All these
theories suggest an increased response to olfactory stimuli
or dysfunction of several regions related to pain and
smell in patients with migraine (32). That the presence
of osmophobia had a statistically significant relationship
with symptoms such as anxiety and depression and with
the excessive use of analgesics, which are part of the
most important modifiable factors that makes migraine
become chronic for migraine (35), as well as obtaining a
statistically significant difference with the use of botulinum
toxin which indicates in the treatment of patients with
chronic migraine (36) and this relationship was confirmed
in the multivariate model, these findings are consistent
with the literature that describes a relationship between
osmophobia and anxiety (14) since odors have shown to
cause significantly greater activation of the limbic system
during migraine attacks (6); In addition, the structure
that is most frequently activated is the amygdala, which
is related to the pathophysiology of affective disorders
and anxiety (37). Within the limitations of our study,
we found that it is a cross-sectional study; an objective
measure or validated scale for allodynia and depression
was not used. Despite this, established diagnostic criteria
for depression were taken into account. Headache diaries
are not used, although migraine diagnoses in the clinical
history according to the ICHD-III criteria. The study was
developed after the Covid-19 pandemic, taking into
account that active infection by the SARS-CoV-2 virus can
cause dysfunction in olfactory processing networks (38),
which could interfere with the presence of osmophobia;
however, the Patients with active infection not take into
account, and history of SARS-CoV-2 infection was not
statistically significant. Among the strengths of our study,
it describes results that coincide with those described in
the literature, a fully complete questionnaire.

Conclusion

This is the first study in Colombia that characterizes patients
diagnosed with migraine and osmophobia. Osmophobia
has a high prevalence in our population, and it is a
symptom that, in addition to being more frequent in patients
with chronic migraine, has been related to the presence
of factor that makes migraine become chronic (anxiety/
depression, excessive use of analgesics) and the use of
toxins botulinum. Additionally, osmophobia was associated
with markers of central sensitization, such as allodynia, and
symptoms, such as photophobia and phonophobig, so that
osmophobia could predict the risk of factor that makes
migraine chronic. This study could be considered a first step
toward a multicenter study that includes a more significant
number of patients, which allows for extrapolating the data
and confirming hypotheses.

= Headache Medicine 2024, 15(3): 151-156




» Characterization of adult patients with a diagnosis of migraine and osmophobia: the osmograine study

References

1.

10.

11.

Ashina M, Katsarava Z, Do TP, Buse DC, Pozo-Rosich
P Ozge A, et al. Migraine: epidemiology and systems
of care. The Lancet. 2021 Apr;397(10283):1485-95.
DOI: 10.1016/50140-6736(20)32160-7

Stovner LJ, Hagen K, Linde M, Steiner TJ. The global
prevalence of headache: an update, with analysis
of the influences of methodological factors on

prevalence estimates. J Headache Pain. 2022 Dec
12;23(1):34. DOI: 10.1186/s10194-022-01402-2

Burch RC, Buse DC, Lipton RB. Migraine:
Epidemiology, Burden, and Comorbidity. Neurol
Clin. 2019 Nov;37(4):631-49. DOI: 10.1016/j.

ncl.2019.06.001

Ding C, Wu Y, Chen X, Chen Y, Wu Z, Lin Z, et
al. Global, regional, and national burden and
atftributable risk factors of neurological disorders: The
Global Burden of Disease study 1990-2019. Front
Public Health. 2022 Nov 29;10. DOI: 10.3389/
fpubh.2022.952161

Villar-Martinez MD, Goadsby PJ. Pathophysiology
and Therapy of Associated Features of Migraine.
Cells. 2022 Sep 5;11(17):2767. DOI: 10.3390/
cells11172767

Stankewitz A, May A. Increased limbic and brainstem
activity during migraine attacks following olfactory
stimulation. Neurology. 2011 Aug 2;77(5):476-82.
DOI: 10.1212/WNL.0b013e318227e4a8

De Carlo D, Toldo |, Dal Zotto L, Perissinotto E, Sartori
S, Gatta M, et al. Osmophobia as an early marker
of migraine: A follow-up study in juvenile patients.
Cephalalgia. 2012 Apr 9;32(5):401-6. DOI:
10.1177/0333102412438975

Silva-Néto RP, Rodrigues AB, Cavalcante DC, Ferreira
PHPB, Nasi EP, Sousa KM de H, éet al. May headache
triggered by odors be regarded as a differentiating
factor between migraine and other primary
headaches? Cephalalgia. 2017 Jan 30;37(1):20-8.
DOI: 10.1177/0333102416636098.

Albanés Oliveira Bernardo A, Lys Medeiros F,
Sampaio Rocha-Filho PA. Osmophobia and Odor-
Triggered Headaches in Children and Adolescents:
Prevalence, Associated Factors, and Importance in
the Diagnosis of Migraine. Headache: The Journal
of Head and Face Pain. 2020 May 15;60(5):954-66.
DOI: 10.1111/head.13806.

Delussi M, Laporta A, Fraccalvieri |, de Tommaso
M. Osmophobia in primary headache patients:
associated symptoms and response to preventive
treatments. J Headache Pain. 2021 Dec 18;22(1):109.
DOI: 10.1186/s10194-021-01327-2.

Terrin A, Mainardi F, Lisotto C, Mampreso E,
Fuccaro M, Maggioni F, et al. A prospective study
on osmophobia in migraine versus tension-
type headache in a large series of attacks.
Cephalalgia. 2020 Apr 19;40(4):337-46. DOI:
10.1177/0333102419877661.

12.

13.

14.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

)

Silva-Néto RP, Peres MF Pietro, Valenca MM. Accuracy
of osmophobia in the differential diagnosis between
migraine and tension-type headache. J Neurol
Sci. 2014 Apr;339(1-2):118-22. DOI: 10.1016/].
ins.2014.01.040.

Lovati C, Giani L, Castoldi D, Mariotti D’Alessandro
C, DeAngeli F, Capiluppi E, et al. Osmophobia in
allodynic migraineurs: cause or consequence of
central sensitization? Neurological Sciences. 2015
May 27;36(S1):145-7. DOI: 10.1007/s10072-015-
2141-1

Rocha-Filho PAS, Sobral Marques K, Santos Torres
RC, Ribas Leal KN. Migraine, Osmophobia, and
Anxiety. Pain Medicine. 2015 Dec 24; pnv071. DOI:
10.1093/pm/pnv071

. Baldacci F Lucchesi C, Ulivi M, Cafalli M, Vedovello

M, Vergallo A, et al. Clinical features associated
with ictal osmophobia in migraine. Neurological
Sciences. 2015 Jan 29;36(1):43-6. DOI: 10.1007/
s10072-014-1903-5

Park SP, Seo JG, Lee WK. Osmophobia and allodynia
are critical factors for suicidality in patients with
migraine. J Headache Pain. 2015 Dec 12;16(1):44.
Doi: 10.1186/s10194-015-0529-1

Epidat: programa para andlisis epidemiolégico de
datos. 2016.

Software estadistico Stata. 2019.

Chalmer MA, Hansen TF, Olesen J. Nosographic
analysis of osmophobia and field testing of
diagnostic  criteria including  osmophobia.
Cephalalgia. 2019 Jan 17;39(1):38-43. DOI:
10.1177/0333102418771375

Chitsaz A, Ghorbani A, Dashti M, Khosravi M,
Kianmehr M. The Prevalence of Osmophobia in
Migranous and Episodic Tension Type Headaches. Adv
Biomed Res. 2017;6(1):44. DOI: 10.4103/2277-
9175.204587

Wang YF, Fuh JL, Chen SP. Wu JC, Wang SJ. Clinical
correlates and diagnostic utility of osmophobia in
migraine. Cephalalgia. 2012 Dec 4;32(16):1180-8.
DOI: 10.1177/0333102412461401

Nagaraj K, Wei DY, Puledda F, Weng H, Waheed S,
Vandenbussche N, et al. Comparison and predictors
of chronic migraine vs. new daily persistent headache
presenting with a chronic migraine phenotype.
Headache: The Journal of Head and Face Pain. 2022
Jul 21;62(7):828-38. DOI: 10.1111/head.14362
Zanchin G, Dainese F, Mainardi F, Mampreso E, Perin
C, Maggioni F. Osmophobia in primary headaches.
J Headache Pain. 2005 Sep 20;6(4):213-5. DOI:
10.1007/s10194-005-0188-8

Lovati C, Lombardo D, Peruzzo S, Bellotti A,
Capogrosso  CA, Pantoni L. Osmophobia in
migraine: multifactorial investigation and population-
based survey. Neurological Sciences. 2020 Dec
15;41(S2):453-4. DOI: 10.1007/s10072-020-
04656-3

Borsook D, Upadhyay J, Chudler EH, Becerra L. A

= Headache Medicine 2024, 15(3): 151-156

155




» Characterization of adult patients with a diagnosis of migraine and osmophobia: the osmograine study

26.

27.

28.

29.

30.

31.

Key Role of the Basal Ganglia in Pain and Analgesia -
Insights Gained through Human Functional Imaging.
Mol Pain. 2010 Jan 1;6:1744-8069-6-27. DOI:
10.1186/1744-8069-6-27

Schulte LH, Jirgens TP May A. Photo-, osmo- and
phonophobia in the premonitory phase of migraine:
mistaking symptoms for triggers? J Headache Pain.
2015 Dec 15;16(1):14. DOI: 10.1186/s10194-015-
0495-7

Suzuki K, Suzuki S, Shiina T, Kobayashi S, Hirata K.
Central Sensitization in Migraine: A Narrative Review.
J Pain Res. 2022 Sep;Volume 15:2673-82. DOI:
10.2147/JPR.S329280

Baykan B, Ekizoglu E, Karli N, Kocasoy-Orhan
E, Zarifoglu M, Saip S, et al. Characterization
of Migraineurs Having Allodynia. Clin J Pain.
2016  Jul;32(7):631-5. DOIl:  10.1097/
AJPO000000000000301

Marmura MJ, Monteith TS, Anjum W, Doty RL,
Hegarty SE, Keith SW. Olfactory function in
migraine both during and between attacks.
Cephalalgia. 2014 Oct 19;34(12):977-85. DOI:
10.1177/0333102414527014

Peyron R, Laurent B, Garcia-Larrea L. Functional
imaging of brain responses to pain. A review and
meta-analysis (2000). Neurophysiologie Clinique/
Clinical Neurophysiology. 2000 Oct;30(5):263-88.
DOI: 10.1016/s0987-7053(00)00227-6

Coppola G, Pierelli F Schoenen J. Habituation and
migraine.NeurobiolLearnMem.2009 Sep;92(2):249-
59. DOI: 10.1016/j.nlm.2008.07.006

32.

33.

34.

35.

36.

37.

38.

)

Demarquay G, Royet J, Mick G, Ryvlin P Olfactory
Hypersensitivity in Migraineurs: A H 2 15 O-PET
Study. Cephalalgia. 2008 Oct 1;28(10):1069-80.
DOI: 10.1111/j.1468-2982.2008.01672.x

de Tommaso M, Ambrosini A, Brighina F, Coppola
G, Perrotta A, Pierelli F, et al. Altered processing of
sensory stimuli in patients with migraine. Nat Rev
Neurol. 2014 Mar 18;10(3):144-55. DOI: 10.1038/
nrneurol.2014.14

Mignot C, Faria V, Hummel T, Frost M, Michel CM,
Gossrau G, et al. Migraine with aura: less control over
pain and fragrances? J Headache Pain. 2023 May
17;24(1):55. DOI: 10.1186/s10194-023-01592-3

Buse DC, Greisman JD, Baigi K, Lipton RB. Migraine
Progression: A Systematic Review. Headache:
The Journal of Head and Face Pain. 2019 Mar
27;59(3):306-38. DOI: 10.1111/head.13459

Herd CP. Tomlinson CL, Rick C, Scotton WJ, Edwards
J, Ives NJ, et al. Cochrane systematic review and
meta-analysis of botulinum toxin for the prevention
of migraine. BMJ Open. 2019 Jul 16;9(7):e027953.
DOI: 10.1136/bmjopen-2018-027953

Soudry Y, Lemogne C, Malinvaud D, Consoli SM,
Bonfils P Olfactory system and emotion: Common
substrates. Eur Ann Otorhinolaryngol Head Neck Dis.
2011 Jan;128(1):18-23. DOI: 10.1093/pm/pnv071
Xydakis MS, Albers MW, Holbrook EH, Lyon DM, Shih
RY, Frasnelli JA, et al. Post-viral effects of COVID-19
in the olfactory system and their implications. Lancet
Neurol. 2021 Sep;20(9):753-61. DOI: 10.1016/
S1474-4422(21)00182-4

Marlon Cantillo-Martinez
https://orcid.org/0000-0002-8805-5051
Brenda Benitez-Martinez
https://orcid.org/0009-0001-9523-8972
Fidel Sobrino Mejia
https://orcid.org/0000-0002-0025-0259
Sandra Riveros Santoya

https://orcid.org/ 0000-0002-7755-1113
Nadia Proafios
https://orcid.org/0000-0002-4360-9604

Author Contributions: All authors contributed equally to
this work.

Declaration of conflicting

interests: The authors

declare that there are no potential conflicts of interest with
respect to the research, authorship and/or publication of
this article.

Funding: None.

= Headache Medicine 2024, 15(3): 151-156




