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Vestibular migraine



TABLE Il.
Outcome of Vestibular Meniere’s Disease Group.

Migraine

Continued vestibular Meniere's 21 17 81%
Developed unilateral Meniere's 8 3
- Became asymptomatic 7 T
Otosclerotic inner ear syndrome 1 0
Vascular compression syndrome 1 0
Total 38 21

//
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X e Laryngoscope. 1992;102:135-8.
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Migraine and isolated recurrent vertigo of
unknown cause

Hyung Lee*', Sung Il Sohn** Doo Kyo ]ung** Yong Won Cho*',
Jeong Geung Lim*", Sang Doe Yi*" and Hyon Ah Yi*

*Department of Neurology, 'Brain Research | 72 |SO|ated recurrent Vert|g0 patlentS
Chronic recurrent attacks of vertigo, not as{ 61.1% fulfilled IHS m|gra|ne criteria

common reason for referral to our neurotol
some cases remain undiagnosed. We prospectively evaluated 72 consecutive patients who presented to the
clinic with isolated recurrent vertigo of unknown cause. All patients underwent diagnostic evaluation to
exclude identifiable causes of isolated recurrent vertigo. We compared the prevalence of migraine,
according to the International Headache Society (IHS) criteria, in the isolated recurrent vertigo group, with
a sex- and age-matched control group of orthopedic patients. The prevalence of migraine according to IHS
criteriawas higher in the isolated recurrentvertigo group (61.1%) than in the control group (10%; p < 0.01).
Only 16.7% of patients had an abnormal vestibular function test. The most common abnormal finding was
a unilateral vestibular weakness to caloric stimulation. Our results suggest that migraine should be
considered in the differential diagnosis of isolated recurrent vertigo of unknown cause. [Neurol Res 2002;
24: 663-665]

Keywords: Recurrent vertigo; migraine /

m ; Neurol Res. 2002;24:663-5.
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Vestibular migraine

ICVD

At least 5 episodes with vestibular symptoms of moderate
or severe intensity, lasting 5 min to 72 hours

Current or previous history of migraine with or without aura
according to the International Classification of Headache
Disorders (ICHD)

One or more migraine features with at least 50% of the
vestibular episodes

Headache with at least two of the following characteristics:

one sided location, pulsating quality, moderate or severe
pain intensity, aggravation by routine physical activity

Photophobia and phonophobia
Visual aura

Not better accounted for another vestibular or ICHD
diagnosis

ICHD-3

At least five episodes fulfilling criteria C and D

A current or past history of 1.1 Migraine without aura or 1.2
Migraine with aura

Vestibular symptoms of moderate or severe intensity, lasting
between 5 minutes and 72 hours

At least 50% of episodes are associated with at least one of the
following three migrainous features:

1. headache with at least two of the following four characteristics:
a) unilateral location

) pulsating quality

(=)}

¢) moderate or severe intensity

d) aggravation by routine physical activity
2. photophobia and phonophobia
3. visual aura

Not better accounted for by another ICHD-3 diagnosis or by
another vestibular disorder
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Vestibular migraine FYs2

*The key points of diagnostic criteria for definite migrainous vertigo:

e The diagnosis of migraine

e Episodic vestibular symptoms

e Temporal relationship between vestibular and migrainous symptoms
e Exclusion of other causes

Lirm Weter



Probable vestibular migraine (ICVD)

A. At least 5 episodes with vestibular symptoms of moderate or severe
Intensity, lasting 5 min to 72 hours

B. Only one of the criteria B and C for vestibular migraine is fulfilled
(migraine history or migraine features during the episode)

C. Not better accounted for another vestibular or ICHD diagnosis

/ J-Vestib Res. 2012;22:167-172
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Prevalence

eGermany: 1%
oUS: 2.7%

e Taiwan (Kinmen, middle-aged women): 5%

eKorea: 10% of migraineurs

e Taiwan (Tainan): 17.6% of migraineurs
Neurology 2006; 67: 1028-1033.
Otol Neurotol 2018; 39: 1037-1044.
Cephalalgia 2011; 31:,7_,7/;83./

T sphalalgia 2016; 36: 454—462.
15’7{( it XXVII Barany Society Meeting, Uppsala 2012
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Diagnosis Frequency

n %o
1. Functional dizziness 6854 7.2
2. BPPV 5518 13.8
Ve rtlgo a nd 3. Central vestibular vertigo 5067 12.7
i Z Zi n es S 4. Vestibular migraine 5012 12.3
5. Meniere’s disease 4047 10.1
- 6. Unilateral vestibulopathy 3659 210
on Complaints
Michael Strupp 7. Bilateral vestibulopathy 2584 6.5
Thomas Brandt
sl 8. Vestibular paroxysmia 1234 3.1
9. Third mobile window 185 0.5
syndrome
& Springer Unknown vertigo syndromes 1823 4.6

Other disorders 3926 9.8 /

39,918 E
SS|7J< . — — : — : :
¥ Michael Strupp, Brandt T, Dieterich M, Strupp M. Vertigo and Dizziness: Common Complaints. London: Springer; 2023
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Demographic Aspects

eQccurs at any age
e 8-53 years (mid 30s-40s)
eFemale preponderance
e F/M: between 1.5and5to 1
eFamilial occurrence is not uncommon
eMigraine begins earlier in life than VM (6-15 years)

ePatients may develop vestibular symptoms after their headache attenuated
during their lifetime.

e|n women, vestibular symptoms can become more pronounced around the
time of menopause.
Neurology 2006; 67: 1028
: Cephalalgia. 2020;40:107-121 /
Braz J Otorhinolaryngol.2022;88(Suppl 3):S147-54.
s J Laryngol Otol. 2001;115:782
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Clinical presentations

Symptom duration

e  About 30% of patients have symptoms lasting for minutes,
e 30% lasting for hours,

e 30% lasting for several days at a time, and

e  about 10% report fluctuating daily symptoms
Symptom types

e  Spontaneous vertigo,

o Positional vertigo,

e Visually induced vertigo,

e Head motion-induced vertigo, and

o Head motion-induced dizziness with nausea
Otological symptoms

e  One-third may have otological symptoms, may not coincide with vestibular symptoms, always transient and mild

f - JNeurol2016:263(Suppl M
=+ / Curr Pain Headache Rep. 2024:28:613-620.
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Pathophysiology

eSensory Dysregulation and Central Mechanisms
eBrainstem and Neurotransmitter Pathways

-

=5 /\NCUW Pain Headache Rep . 2024:28:47-54.
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Sensory Dysregulation and Central

Mechanisms

eCortical Spreading Depression (CSD)
eSensory Hypersensitivity
eVisuo-Vestibular Dysfunction

-

=Ix /\Curr Pain Headache Rep . 2024;28:47-54.
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1.2 Migraine with aura

A. At least A

and C 2v, 3a
Frontal Eye Fields

B.Oneorm
reversible

visual
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C. At least three of the following six "ICHD-3 diagnosis.
characteristics:
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SK Aurora &
Cenure for Vision ke« Clinical features of definite vestibular migraine through the lens

« Pathophysiology of migraine: a disorder of sensory processing. Goadsby PJ, Holland PR,
Martins-Oliveira M, Hoffmann J, Schankin C, Akerman S. Physiol Rev. 2017;553-622.

« Central integration of canal and otolith signals is abnormal in vestibular migraine. King S,
Wang J, Priesol AJ, Lewis RF. Front Neurol. 2014;5:233.

« Dynamic tilt thresholds are reduced in vestibular migraine. Lewis RF, Priesol AJ, Nicoucar K,

Lim K, Merfeld DM. J Vestib Res. 2011;21(6):323-30. o
« Abnormal motion perception in vestibular migraine. Lewis RF, Priesol AJ, Nicoucar K, Lim K, i
Merfeld DM. Laryngoscope. 2011;121(5):1124-5. -

« Errors of upright perception in patients with vestibular migraine. Winnick A, Sadeghpour S, it

Otero-Millan J, Chang TP, Kheradmand A. Front Neurol. 2018;9:892. SRS

« Abnormal visuo-vestibular interactions in vestibular migraine: a cross sectional study. e
Bednarczuk NF, Bonsu A, Ortega MC, Fluri AS, Chan J, Rust H, et al. Brain. 2019;142(3):606-16. presces
group

vide an insight had significant aura, severe disability, depression, tinnitus, sleep disorders, and widespread multimodal cutaneous allodynia.

Conclusions VM and MwVS may be on the same spectrum of disorders. The VM group had significantly associated wide-
spread multimodal cutaneous allodynia compared with the EM group, indicating that thalamic sensitization plays a key role
in VM pathogenesis. Widespread allodynia may be a useful diagnostic aid for VM.
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Brainstem and N¢

e Trigeminal-Vestibular Interac

Trigeminal Stimulation Elicits a Peripheral Vestibular
Imbalance in Migraine Patients

Enrico Marano, MD; Vincenzo Marcelli, MD: Emanuela Di Stasio, MD; Salvatore Bonuso, MD;
Giovanni Vacca, MD; Fiore Manganelli, MD, Elio Marciano, MD; Anna Perretti, MD

Objective.~The study explored the hypothesis that spontaneous nystagmus (Ny) in migraine patients can be
triggered or modulated by painful trigeminal stimulation, providing evidence of a functional connection between
vestibular and trigeminal systems.

Background.—Vertigo attacks are reported by subjects with migraine or a familiar history of migraine, also
independently of headache episodes. Idiopathic vertigo is three fimes more frequent in migraine patients than in
controls. Vestibular investigations in migraine patients have consistently demonstrated spontaneous Ny both of
central and peripheral origin.

Design.—In the first phase of the study 10 outpatients experiencing migraine without aura (MO) and 10 healthy
volunteers were submitted to the registration of spontaneous primary-position Ny in the dark by Ulmer’s video-
ocular-nystagmographic equipment. Two electrodes for electrical stimulation were applied on the supraorbital point
of one side of the head and the intensity of stimulation corresponding to pain threshold was calculated. Spontaneous
ocular movements were recorded for 5 minutes at baseline and after a sequence of five electric pulses (square waves
of .5 Hz frequency and 50 us duration, at pain threshold intensity). Nystagmographic responses were expressed as
latency after stimulation, direction of the quick phase, and duration. The second phase of the study explored, with
the same procedure, the effects on Ny of supraorbital versus median nerve stimulation in other 10 MO patients.
Responses to stimulation were considered the appearance of de nove Ny after stimulation in subjects without
baseline Ny, or the change of the frequency (at last a 50% variation) or of the direction of Ny after stimulation in
subjects with baseline Ny. The latency and the duration of responses to stimulation were also calculated.

Results.—In the first series supraorbital painful electric stimulation was able to modify or to evoke Ny in 8
of 10 migraineurs and in none of 10 volunteers (Fisher’s exact test, P < .01). Both the baseline and the induced
Ny were second degree, stationary persistent, with a linear slow phase and were suppressed by visual fixation. In
the second series, supraorbital nerve stimulation was able to induce or modify Ny in all of 10 patients but only in
1 patient Ny was induced by median nerve stimulation. Characters of Ny were the same as previously described.
Statistical comparison of the responses at the two sites of stimulation was significant (Fisher’s exact test, P < .01).
In those 7 patients who presented de novo Ny after stimulation it was possible to calculate Ny latency and duration.
The mean latency was 25 s (SD: 16, range: 14 to 60). The mean duration was 120 s (SD: 94, range: 20 to 290).

Conclusion.—The main result of our study is that in migraine patients painful trigeminal stimulation elicits de
novo, or modifies pre-existing spontaneous Ny, generally increasing it. The finding was obtained after trigeminal
stimulation, but not after median nerve stimulation. Ye suggest that painful trigeminal stimulation can induce an
imbalance of the vestibular system in migraine patients and possibly explain their predisposition to vertigo. Our
data require confirmation by other studies,

Key words: migraine, vertigo, trigeminus nerve Headache 2005;45:325-331
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Py

O

==
& S
%

Trigeminovascular-Vestibular Interactions

e A glutamatergic TNC-VN (trigeminal nucleus caudalis to vestibular nuclei)
circuit involved in vestibular dysfunction has been identified in a rat
model.

eCalcitonin gene-related peptide (CGRP)—expressing neurons in the VN
receive glutamatergic projections from the TNC neurons, suggesting a
therapeutic role for CGRP blockade.

// Curr Pain Headache Rep . 2024;28:47-54.



Calcitonin gene-related peptide facilitates @
sensitization of the vestibular nucleus in a "
rat model of chronic migraine

Yun Zhang', Yixin Zhang'", Ke Tian’, Yunfeng Wang', Xiaoping Fan’, Qi Pan', Guangcheng Qin®, Dunke Zhang’,
Lixue Chen® and liying Zhou

Abstract

Background: Vestibular migraine has rz?-rcml'y' been recognized as a novel subtype of migraine, However, the
mechanism that relate vestibular symptoms to migraine had not been well elucidated. Thus, the present study
investigated vestibular dysfunction in a rat model of chronic migraine (CM), and to dissect potential mechanisms
between migraine and vertigo

Methods: Rats subjected to recurrent intermittent administration of nitroglycerin (NTG) were used as the CM

medel. Migraine- and vestibular-related behaviors were analyzed. Immunofluorescent analyses and quantitative real-

Conclusions
In conclusion, we demonstrated the sensitization of vestibular nucleus
neurons in a preclinical model of CM, and down-regulation of CGRP after
CM could improve vestibular dysfunction, suppress neuronal activation,
and reduce CGRP expression in the VN. Therefore, anti-CGRP might be a
promising treatment strategy for ameliorating vestibular dysfunction in
mlgrame patlents W|th vestlbular symptoms

m P\Ju |L; \(W?F VS lJ\Jf = nOo 0.1 vs, l + 1“ in the J\l turrhu attenuating \ lSleLh dv Iur L[I"‘I’I after CM

Conclusions: These data demonstrates the possibility of sensitization of vestibular nucleus neurons to impair
vestibular function after CM, and anti-CGRP treatment to restore vestibular dysfunction in patients with CM

Keywords: CGRP, Vestibular migraine, Trigeminal nucleus caudalis, Vestibular nucleus, Central sensitization, Anti-

CGRP treatment
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' J Headache Pain: 2020:21:72.



Calcitonin gene-related peptide (CGRP)
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, et al. Nat Rev Neurol. 2010;6:573-582; 2. Noseda R, Burstein R. Pain. 2013;154(Suppl 1):S44-53; 3. Schuster N, Rapoport A. Nat Rev Neurol. 2016;12:635-650; 4. Ashina M, et al. Pain. 2000;86:133-138.
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Blocking Neurogenic Inflammation
CGRP
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*CGRP blocking drugs
e Monoclonal antibodies

» Gepants
eBotulinum toxin A
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New drugs

e CGRP blocking dri
e Monoclonal antit
» Gepants

eBotulinum toxin A
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CGRP monoclonal antibodies

Erenumab Aimovig —ETERXK EZ_FE%T %EBE/:.F Yes = No

Fremanezumab Ajovy XA K MEH lﬁ B RSk afmaE  Yes Yes
Galcanezumab Emgality RB®&{E KNFEsH BORERE8R EPEE  Yes Yes
Eptinezumab Vyepti RiEs B= afma®E No No
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Gepants
i
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CGRP related drugs In Taiwan

e AntI-CGRP Monoclonal antibodies: o 8
 Fremanezumab (Ajovy) __— B ¥ ‘
e Galcanezumab (Emgality)

*Small molecular CGRP antagonists (gepants): <
 Rimegepant (Nurtec): acute + preventive s ’
» Atogepant (Aquipta): preventive | ...

R
Linmg Wt




1

b

VAR

“LH
—
N
71
u]
i, 3
7”7’

CGRPE%HEE’E

—

—l) ;F"‘_‘—f“:i él’ ’f S 7
2) ¥ Ad ‘“P\ ﬁii\‘;f s o) lg;ﬁi?gﬁﬂl"/\'m }i TR 5!" P /fg'#%ﬁb/l-&/f e
3) EREMUGFEALE I FIBIER > F RIS > EXFHL U o P H P B LB R BT
=g

.
4) ﬁ el % z«e37fé <Z' ) s x,g;,\z;l}%?p P # 299-;'!‘}7 ('3%;/?5‘?}3%‘?%}?2\’ '&H 'EJBF'}E ?Pﬁ'fi;—’g*;”/é}%‘ﬁ‘ﬂﬂaégi?r
%, 30 fitopiramate) sk ER F R A EZ LR EF

— 5) Galcanezumab % - =1 84240mg (i F S K A T it > & =2120mg) s foF A £ (loading dose) c 2 fsE A F
2 54120 mg=n#| £ ; fremanezumab % & 7 jigt- £ 225mg > & =* 3 ¢ jiét- =X 675 mg -

6) F Y FEM3EB Y g 4z(galcanezumab s 4% ; fremanezumab s 34 ) > 31 1 B ARIs R 2 (8 0 TR F VR X
Boo 0o S50V L 0 4 TR o

7) BREFYHIBIRAE B ISR -X o BRRIPLEPIELAY Fo
8) FRE AP EWMILRIA LU WL BB AR FONp RS R AR TR TR 0 ¢ A X He

_ 9) CGRP(calcitonin gene related peptide) H tkifg @ & s H - @ % ¥ 2 {75 4 > ¥ 72§ BW




B Drugs | Participants (n)

« Erenumab 11

—

New Anti-CGRP Medications inthe | [ rémanezumab 9

Treatment of Vestibular Migraine ~alrana—iimah a

Results: Of the 28 patients identified, three were lost to follow up. For the
remaining 25 patients, we divided the patients based on a scale of
“significant improvement,” “moderate improvement,” “mild improvement,”
or “no improvement.” In total 21 of 25 patients demonstrated some level
of Iimprovement in their VM symptoms with 15 having moderate to
significant improvement.

LT

Conclusion:Results demonstrated a trend toward improvement,
suggesting that the CGRP medications appear to be a decent treatment
option for VM. A prospective study evaluating CGRP medications in
patients with VM would provide further information about this treatment
option. b

/ | B . .
X i - " Front Neurol . 2022:12:799002.
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Article

Monoclonal Antibodies Targeting CGRP: A Novel Treatment in

Vestibular Migraine 3 DHI 30.2 2 8.1

Andrea Lovato 1'*, Caterina Disco 3, Andrea Frosolini *{¥, Daniele Monzani > and Francesco Perini

! Otorhinolaryngology Unit, Department of Surgical Specialties, Vicenza Civil Hospital, 36100 Vicen H D D I 2 4 > .’ I
: " "

2 Otorhinolaryngology Unit, Department of Surgical Specialties, San Gaetano Clinic, 36016 Thiene, |
3 Neurology Unit, Department of Neuroscience, Vicenza Civil Hospital, 36100 Vicenza, Italy
¥ Maxillofacial Surgery Unit, Department of Medical Biotechnologies, University of Siena, 53100 Siena, Italy

Otarhinalarvnonlacy Init Denartment of Sairaical Snecialties | Inivercity of Vearana 37100 Verana [taly

Conclusion:

VM patients using anti-CGRP mAbs experienced a reduction in the
dizziness-derived handicap, as reported in the DHI questionnaire.
Furthermore, these treatments were significantly associated with a
normalization of vestibular instrumental analysis. These findings were not
seen with conventional treatments. Treatment with anti-CGRP mAbs may
be effective in VM patients who did not respond to conventional migraine
treatments. These findings should be tested in large, randomized clinical
trials.

Vestibular Migraine. Medicina 2023, instrumental analysis. These findings were not seen with conventional freatments. Treatment with

59,1560. https://doi.org/10.3390/ anti-CGRP mAbs may be effective in VM patients who did not respond to conventional migraine

medicina59091560 treatments. These findings should be tested in large, randomized clinical trials. /

Academic Editor: Vida Demarin i < . A s P . s .
Keywords: vestibular migraine; migraine; dizziness; monoclonal antibodies; nystagmus; vertigo B

o

= = tonwm Medicina 2023, 59,1560.
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We show that anti-CGRP mAbs may be effective in the treatment of
Vestibular Migraine. Their use should be encouraged early in the disease ..
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Monoclonal Antibodies Targeting CGRP to Treat Vestibular Miaraine: A

Table 2 Characteristics and main findings of included studies
Ist Author, Country Study Design Sample Diagnosis  Evaluation Drugs (dose) Study Enpoints IBI’s
year period rating
Hoskin 20022 IS A Rolrasnoeiye A N R ('|in'u| Eronnmahb (';ﬂl. N R 6 maoderate imnrooviment 1/R
Rug

Lovato ' | 1.75% 0.90 [-2.04, 3.84]

Russo = B 98.25% 0.90[ 0.51, 1.29]
Loy

2
| REML Model (Q = 0.00,df =1, p=1.00; I = 0.0%) - 100.00% 0.90[ 0.51, 1.29]
nu
[ I | 1
-4 -2 0 2 4
Sh
Observed Outcome
Ab
ln) CSL). iV V y ady v ¥, g . VL1V ViU v DJdays w vIIo TG Cr. 1V a VITE L O - 2 Y AOSC - Y N NU ~ XTTs A ALICTIT i%
Outcomes Measurement Information System Short Form): PTA (Pure Tone Audiometry); RCT (Randomized Control Trial), VM-PATHI (Vestibular Migraine-Patient Assessment Tool and
Handicap Inventory).
*the study is ongoing, protocol available at https:/clinicaltrials.gov/study/NCT04417361#contacts-and-locations.
—

lish a more robust evidence base. Nonetheless, this treatment approach offers hope for the effective management of VM,

potentially enhancing the well-being of affected individuals and reducing their associated disability. /

%IK Indian Journal of Otolaryngology and Head & Neck Surgery(2024) 76:3737-3744
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A placebo controlled, randomized clinical trial of galcanezumab
for vestibular migraine: The INVESTMENT study
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TABLE 1 Baseline demographics for the INVESTMENT trial.

N o 18 40

Diagnosis (%VM) 19 (86%) 16 (89%) 35 (88%)
Sex (% female) 16 (73%) 14 (78%) 30 (75%)
Age 47.3 (SD 14.5) 55.0(SD 11.0) 50.8 (SD 13.5)
Race (% White) 16 (73%) 14 (78%) 30 (75%)
Race (% Asian) 2(9%) 1(6%) 8%

Race (% Black) 0 (0%) 1 (6%) 3%

Race (% other) 4(18%) 2(11%) 15%
History migraine (%) 90% 94% 93%

Family history migraine (%) 59% 61% 60%

Count of triggers 8.9 (SD 7.6) 9.4 (SD 7.8) 9.1(SD 3.0)
Count of associated symptoms 4.6 (SD 1.3) 4.2(SD 1.7) 4.4 (SD 1.5)

Count of migraine prophylactic medications 16 17 33

L

Note: p-value uses chi-squared test for categorical variables, t-test for numeric variables.

Abbreviations: DDD, definitive dizzy day; DHI, Dizziness Handicap Inventory; INVESTMENT, Investigating Vestibular Migraine Emgality Treatment;
SD, standard deviation; SV2, study visit 2; VM, vestibular migraine; VM-PATHI, Vestibular Migraine Patient Assessment Tool and Handicap Inventor

/ |



TABLE 2 Summary of outcomes for the INVESTMENT trial.

N (mITT)

Change in VM-PATHI score

Change in DHI

Change in DDD Count

Effectiveness
GAD-7
PHQ-9

PROMIS SF Global Health v1.2- Physical Subscale
PROMIS SF Global Health v1.2- Mental Subscale

HIT-6

Placebo

21

-5.1(SD 17.3)
-8.3(SD 15.0)
-5.6(SD 7.9)
1.1(SD 1.2)
-2.0(SD 0.86)
-3.0(SD 4.4)
1.9 (SD 6.4)
3.2(SD 8.3)
-1.8 (SD 4.4)

Galcanezumab

17

-14.8 (SD 16.1)
-22.0(SD 19.3)
-11.3(SD 7.2)
21(SD1.1)
-3.9 (SD 4.2)
-4.9 (SD 5.4)
5.3(SD 7.0)
4.8 (SD 5.3)
-3.5(SD 3.3)

Difference

-9.6 (95% Cl -20.7 to -1.5)
-13.7 (95% Cl -20.4 to -8.5)
-5.7 (95% Cl -10.7 to -0.7)
1.1(95% Cl 0.3 to 1.8)
-1.9 (95% Cl -4.6 to 0.7)
-1.9 (95% Cl -5.2 to 1.3)
3.4 (95% Cl -1.0 to 7.8)
1.6 (95% Cl -3.1 to 6.3)
-2.9(95% Cl -7.2 to 1.4)

p-value

0.044"
0.017
0.026
0.0067
0.152
0.232
0.129
0.494
0.184

Effect size

0.56
0.98
1.02
0.89

Note: Shown is the difference between questionnaire scores for SV2 and SV4. For change in DDD count, it is the difference between the baseline

month, and the fourth (final) treatment month.

Abbreviations: Cl, confidence interval; DDD, definitive dizzy day; DHI, Dizziness Handicap Inventory; GAD-7, Generalized Anxiety Disorder-7;
INVESTMENT, Investigating Vestibular Migraine Emgality Treatment; mITT, modified intent to treat; PHQ-9, Patient Health Questionnaire-9;

PROMIS SF, Patient Recorded Outcome Measurement Information System Short Form; SD, standard deviation; SV, study visit; VM-PATHI, Vestibular

Migraine Patient Assessment Tool and Handicap Inventory.

“One tailed t-test, if not stated than two-tailed t-test was used. Effectiveness is using a Likert scale for a single question given at SV4, “How effective

was the medication you received in the trial?” Effect size measured with Cohen's d, provided only if p <0.05.
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FIGURE 2 Count of definitive dizzy days (DDDs) by month, comparing placebo and galcanezumab arms (N=238). Error bars show the
standard error. [Color figure can be viewed at wileyonlinelibrary.com]
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A preliminary trial of botulinum
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Conclusion:

This prospective study suggests that BT X-A treatment is effective at
ameliorating migraine and vertigo symptoms in VM patients who were
resistant to conventional therapies. Along with symptomatic improvements,
changes in the functional connectivity within the multisensory vestibular and
pain networks suggest a dysmodulation of multimodal sensory integration
and abnormal cortical processing of the vestibular and pain signals in VM

patients.
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Management for VM

eExplanation (education)
eNon-pharmacological treatment
e Acute treatment

ePreventive treatment

Lty Witr—



] Cochrane m'“:
Library et

Non-pharmacological interventions for prophylaxis of vestibular
migraine

Main results
We included three studies in this review with a total of 319 participants. Each study addressed

a different comparison and these are outlined below. We did not identify any evidence for the
remaining comparisons of interest in this review.

Authors’ conclusions

There Is a paucity of evidence for non-pharmacological interventions that may be used for
prophylaxis of vestibular migraine. Only a limited number of interventions have been
assessed by comparing them to no intervention or a placebo treatment, and the evidence from
these studies is all of low or very low certainty. We are therefore unsure whether any of these
Interventions may be effective at reducing the symptoms of vestibular migraine and we are
also unsure whether they have the potential to cause harm.

=
i Cochrane Database Syst Rev . 2023;4.CD015321.



Non-pharmacological treatment

eTriggers avoidance

| ifestyle modification*
eDietary adjustments**
eVestibular physical therapy
eDally activities like dancing***

To improve perceptual functions related to motion tolerance and spatial orientation

Curr Pain Headache Rep. 2024,28:613-620.
*Otol Neurotol. 2021;42:e1537-43.

*Ann Otol Rhinol Laryngol. 2024;133:111-114.—
, —  **Otol Neurotol.2002;23:364-371—
=+ / ***Cereb Cortex. 2015;25(2):554-62.

=3 =
Lirm Weter



External trigeminal
vestibular migraine

Shin C. Beh"

Department of Neurology, UT Southwesterny

ARTICLE INFO

Keywords:

Neuromodulation

Vestibular migraine

Vertigo

External trigeminal nerve stimulation
Migraine
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Before eTNS

cause of vertigo among adults. However,
ute VM attacks. This study describes how
ALY Technology, Seraing, Belgium) device

VM attacks (seen between May 2018 and
taded the severity of their vertigo/headache
ertigo/headache, and 10 representing the
eir vertigo/headache using the same VAS
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mean improvement in vertigo was 61.3%
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a novel, non-invasive, safe and effective

Fig. 1. Boxplot graph representing the change in vestibular migraine-related
vertigo severity (based on a visual analog scale) before and after external tri-
geminal nerve stimulation (e€TNS). The median severity of vertigo was 7 before
eTNS and 3 after treatment.
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Conclusion:
The results provide preliminary evidence that VM symptom frequency and
severity can be reduced by using nonprescription therapies.
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Main results

We included two RCTs with a total of 133 participants, both of which compared the use of triptans to placebo for
an acute attack of vestibular migraine. One study was a parallel-group RCT (of 114 participants, 75% female).
This compared the use of 10 mg rizatriptan to placebo. The second study was a smaller, cross-over RCT (of 19
participants, 70% female). This compared the use of 2.5 mg zolmitriptan to placebo.

Triptans may result in little or no difference in the proportion of people whose vertigo improves at up to two hours
after taking the medication. However, the evidence was very uncertain (risk ratio 0.84, 95% confidence interval
0.66 to 1.07; 2 studies; based on 262 attacks of vestibular migraine treated in 124 participants; very low-certainty
evidence). We did not identify any evidence on the change in vertigo using a continuous scale. Only one of the
studies assessed serious adverse events. No events were noted in either group, but as the sample size was small we
cannot be sure if there are risks associated with taking triptans for this condition (0/75 receiving triptans, 0/39
receiving placebo; 1 study; 114 participants; very low-certainty evidence).

Authors’ conclusions

The evidence for interventions used to treat acute attacks of vestibular migraine is very sparse. We identified only
two studies, both of which assessed the use of triptans. WWe rated all the evidence as very low-certainty, meaning
that we have little confidence in the effect estimates and cannot be sure if triptans have any effect on the
symptoms of vestibular migraine. Although we identified sparse information on potential harms of treatment in
this review, the use of triptans for other conditions (such as headache migraine) is known to be associated with
some adverse effects.

We did not identify any placebo-controlled randomised trials for other interventions that may be used for this
condition. Further research is needed to identify whether any interventions help to improve the symptoms of
vestibular migraine attacks and to determine if there are side effects associated with their use.

Cochrane Database Syst Rev. 2023;4:CD015322.




Acute treatment

eNeuhauser H, Radtke A, von Brevern M, Lempert T Zolmitriptan for
treatment of migrainous vertigo: a pilot randomized placebo-
controlled trial. Neurology (2003) 60:882—883

eFurman JM, Marcus DA, Balaban CD Rizatriptan reduces vestibular-
Induced motion sickness in migraineurs. J Headache Pain (2011)
12:81-88

e Symptomatic treatment for acute episodes is similar to treatment for

acute vertigo with peripheral vestibular cause.* (benzodiazepines,

antiemetics, antihistamines) -

e *Lancet Neurol 2013; 12: 70615
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Pharmacological interventions for prophylaxis of vestibular migraine

Kartie E'webisnee!, Alvose Dord®, Newin Calbvaeth?, Luma Haj Kasseon®™™ Kanasha A Harr ngron-Senton®, Owes Judd®, Diego Kaski®, Ono
Naarshgh?, Samusl WacKees®, faydip Sarp 10, Vincent A Van Wogr, Nartin J Bertent)
ENT, Ny tiedd Depart wery harn College, Unwversty of Ovk
d. ware ENT, Ml Scune ped, UK. SAloppo Uk y Hosgpial
Jopy an Arsb Republic. M ®. SN tals of Derby and

Main results

We included three studies with a total of 209 participants. One evaluated beta-blockers and the other two
evaluated calcium channel blockers. We did not identify any evidence for the remaining interventions of interest.

Authors’ conclusions

There is very limited evidence from placebo-controlled randomised trials regarding the efficacy and potential
harms of pharmacological interventions for prophylaxis of vestibular migraine. We only identified evidence for
two of our interventions of interest (beta-blockers and calcium channel blockers) and all evidence was of low or
very low certainty. Further research is necessary to identify whether these treatments are effective at improving
symptoms and whether there are any harms associated with their use.
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B et oo Prophylactic treatments for
vestibular migraine: a systematic
review and network meta-analysis
of randomized clinical trials

' yyuan Chu Yuru Wang®', Xia Ling’, Kangzhi Li' and

Conclusion:

VPA and flunarizine appeared most effective in reducing the frequency of
vertigo and improving DHI, but their tolerability was unfavorable. Conversely,
metoprolol ranked last in efficacy for both the frequency of vertigo and DHI,
but it ranked first in tolerability. This might emphasize the need for precision
medicine in patients with different needs and symptoms. However, because
of the limited number of available RCTs, additional RCTs comparing the
efficacy and tolerability of prophylactic treatment for VM are warranted to
confirm our findings.

Conclusion; VPA | flunanzine reduced the frequency of vertigo and improved A
H1. but they had unfavorahle tolerability. The effects of metogralol on vertio Z
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Abstract

Introduction Although one of the major presentations of vestibular migraine is dizziness with'withowt unsteady gaie, It is
shill classafied as one of the migraine categories. However, in contrast 1o ordinary migraine, bulur migraine pat
have distinet charactenistics, und the detalled treatment strategy for vestibular migraine is different and more challenging
than ordinary migrune treatment. Currently, there is no conclusive evidence regarding its management, including vestibular
migraine prophylaxis,

Conclusion:

The current study provides evidence that only valproic acid, propranolol, and
venlafaxine might be associated with beneficial efficacy in vestibular migraine
treatment.

e e e —— s - — -
~2.69, =0.54), propranolol (SMD ~1 .36, 95% CI -2.55, —0.17), and venlafaxine (SMD —1.25, 95% C1 =2.32, ~00.18) were
significantly sssociated with better improvement in vestibular migraine frequency than the placebadcontrol groups, Farther-
more, among all the investigated pharmacologic/non-pharmacologic treatmsents, valproic scid yielded the grestest decreae
i vestibular migruine frequency among all the imterventions, T addition, most pharmacologc/mon-pharmacologic treatments
were assoctated with similar scceptability (1.e. dropout rate) as those of the placebo/control groups.

Condlusions The current study provides evidence that only valprose scd, propranolol, and venlafaxine might be associated
with beneficial efficacy in vestibular migraine 0t

Trial registration CRD42023388343,

1 Introduction

Despite the symptomatology of dizziness during o migraine

JiannJy Chen and Biog-Syuan Zeng contributed equally oo this
ek s fins authon

Chaty Wes Hsu sad Ping Tuo Tseng contribited equally 1o thes work
s corresponding suthons.

attack, vestibular migraine is considered a distingt subtype
of migruine | 1-3]. Vestibular symptoma cun occur in the
absence of headache or migraine eplsodes in patients with
vestibulur migraine. Unlike ovdinary migraine, vestibular

Extesded author information wailabde on the lan page of the article

has distinet chamcteristics [4]. Specifically, patiesis
with vestibular mmigraine had & significantly higher balance

O Adin

~ CNS Drugs.2023,37:837-847
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Vestibular Migraine Therapy: Update and Recent Literature Review
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Conclusions

Despite the new evidence available, the overall evidence base for the treatment of
VM remains sparse. The efficacy of flunarizine and botulinum toxin A as preventive
medications in VM patients has recently been investigated, with encouraging results.
Also, medications targeting the CGRP pathway have recently shown clinical benefits
in VM patients. In the field of non-pharmacological interventions, resistance exercise
has recently been described as effective for reducing vestibular symptoms. However,
because of several limitations of the studies, the evidence remains of low quality.
Therefore, this paper highlights the need for further studies in order to identify
effective treatments for VM patients.

-

Keywords: vestibular migraine; vertigo; treatment; prophylaxis
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Preventive treatment for VM

eBeta-blockers (propranolol)

eCalcium channel blockers (flunarizine)
eValproic acid

eVenlafaxine

eBotulinum toxin A

*CGRP blockers
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Vestibular migraine treatment:
a comprehensive practical review

Duncan Smyth,’ Zelie Britton, Louisa Murdin,?* Qadeer Arshad® and Diego Kaski’

Vestibular migraine is an underdiagnosed but increasingly recognized neurological condition that causes episodic
vertigo associated with other features of migraine. It is now thought to be the most common cause of spontaneous
(non-positional) episodic vertigo, affecting up to 1% of the population. A meta-analysis of preventative treatments
for vestibular migraine was published in 2021, but the authors were unable to establish a preferred treatment strategy
due to low quality of evidence and heterogeneity of study design and outcome reporting. Therefore, there remains a
clinical need for pragmatic management guidelines specific to vestibular migraine using the available evidence, Here,
we provide a practical review utilizing a systemnatic qualitative assessment of the evidence for abortive and preventa-
tive interventions in adults. The overall evidence base for vestibular migraine treatment is of low quality.
Nevertheless, we provide practical treatment recommendations based on the available evidence and our experience
to help guide clinicians treating patients with vestibular migraine. We also discuss how future clinical trials could be
designed to improve the quality of evidence in this condition.
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Treatment options for management of vestibular
migraine based on efficacy and side-effect profile data

eAll patients
eAbortive treatment—use less than 10 days per month

ePreventative treatment—
1. best efficacy evidence and lower rates of serious unwanted effects
2. evidence of efficacy but risk of more serious unwanted effects

3. limited efficacy evidence in VM—could be considered if failure of multiple
other options

4. currently undergoing evaluation

eVestibular rehabilitation -
= / BRAIN 2022: 145; 3741-3754
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All patients

e| ifestyle advice—discuss sleep, exercise, stress, avoidance of fasting,
potential dietary triggers, alcohol, caffeine

/ BRAIN 2022: 145: 37413754
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Abortive treatment

—use less than 10 days per month
eSimple analgesics/NSAIDs/triptans for headache

eVestibular sedatives (cyclizine, prochlorperazine, cinnarizine) for vertigo

eConsider prochlorperazine, cyclizine, cinnarizine, or domperidone for
nausea

BRAIN 2022:.145; 37/41-37/54



Preventative treatment 1

—best efficacy evidence and lower rates of serious unwanted effects
eTricyclics (amitriptyline, nortriptyline)—consider if comorbid pain or insomnia.

Start 10 mg at night and titrate up in 10 mg increments every 1-2 weeks. Usual dose range 10—
150 mg at night. Lower doses are often effective for VM symptoms; higher doses (275 mg) may

benefit patients with anxiety/depression, although in our experience patients with VM rarely
tolerate this much.

*Propranolol—generally well-tolerated in studies. Avoid in asthma, bradycardia, hypotension,
and use with caution in type 1 diabetes mellitus.

Start at 20 mg twice daily and titrate up every 1-2 weeks by 20—-40 mg twice daily. Usual dose
range 20—-80 mg twice daily.

eFlunarizine—consider if comorbid insomnia. Many patients report side effects (e.qg.

somnolence, weight gain) but rates of discontinuation are low. Need long-term monitoring to
check for parklnsonlsm S0 use with caution in elderly.

Start at 10 mg at night (no need for dose titration) in younger patients, or 5 mg at night in older

patients (>65 years). /

ﬁ/\ BRAIN 2022: 145: 3741-3754
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Preventative treatment 2

—evidence of efficacy but risk of more serious unwanted effects

eTopiramate—consider in obese patients. Avoid in underweight patients, women of

childbearing potential (unless on reliable contraception) and those with uncontrolled
low mood (risk of depressive symptoms/suicidality).

Start at 25 mg at night and slowly titrate up by 25 mg every 2 weeks as effective/tolerated.
Often poorly tolerated at higher doses. Usual dose range 25-100 mg twice daily.

eSodium valproate—avoid in obese patients. Contraindicated in women of
childbearing potential.

Start at 200 mg twice daily and titrate up by 200-400 mg every 1-2 weeks. Usual dose
range 200—-1000 mg twice daily.

*Venlafaxine—consider if comorbid low mood. Note: can raise blood pressure and risk
of withdrawal syndrome—essential to counsel patients to avoid sudden cessation.

Start at 37.5 mg daily and titrate up by 37.5-75 mg every 2—4 weeks. Usual dose range

37.5-225 mg daily. /

BRAIN 2022:.145; 37/41-3754



Preventative treatment 3

—limited efficacy evidence in VM—could be considered if failure of multiple other options

eLamotrigine—generally well tolerated. Very slow titration needed due to risk of rash/Stevens—Johnson
syndrome. Note interaction with sodium valproate.

Start at 12.5 mg daily (in patients not on sodium valproate). See British National Formulary

éht_tlps://bnf.nice.org.uk/drug/lamotrigine. html) for titration instructions. Usual dose range 50-100 mg twice
aily.

eCandesartan—safe and well-tolerated. Consider if comorbid hypertension, although caution needed with
respect to renal artery stenosis. No studies in VM.

Start at 2 mg daily and titrate up by 2—4 mg every 4 weeks. Usual dose range 2—-16 mg daily.

eNutraceuticals (riboflavin/coenzyme Q10/magnesium)—safe and well-tolerated. May be used
separately or in combination. Useful in patients desiring ‘natural’ treatment. No studies in VM. (1 study 2024)

Dose riboflavin 400 mg daily, coenzyme-Q10 150 mg daily, magnesium 400—-600 mg daily (no need for dose
titration).

*Botulinum toxin A—likely to be more effective for headache than vestibular symptoms. Could be _
considered as a last resort in very refractory patients if available, if they have prominent headache and if

other treatments have failed. /
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Preventative treatments currently

undergoing evaluation

eCalcitonin gene-related peptide (CGRP) inhibitors
(some evidence already, 2024)
e Acupuncture

. -
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Vestibular rehabilitation

eConsider in patients refractory or intolerant of pharmacological treatment
and in patients desiring a non-pharmacological approach.

eParticularly useful if attacks are very frequent, concurrent persistent
postural-perceptual dizziness (PPPD) or disabling avoidance behaviours.

e Availability and expertise may be limited in some centres so consider
referring to tertiary centre.

o
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Thank you.
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