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Abstract 
Vertigo is a condition when a patient feels that the objects around him are 
moving, and this condition can lead to falls and serious incidences. Vertigo 
has various etiologies including central, peripheral, psychogenic, and medica-
tion-induced vertigo. The most common cause is benign paroxysmal posi-
tional vertigo (BPPV) then Meniere’s disease and labyrinthitis should be in 
the differential diagnosis. Ruling out serious conditions such as stroke is im-
portant. Various treatment options are used for vestibular symptoms and ves-
tibular rehabilitation shows a positive result. Management of vertigo is the 
same for a long time despite the partial effect, unwanted side effects due to 
some drugs, and the need for multiple medications to relieve the symptoms in 
some patients. More effective treatment with lesser side effects needs to be 
used. Recently some in vivo trials come into view that H4 antagonist such as 
SENS-111 is effective in treating vestibular symptoms. These medications 
work by blocking the action of histamine, a chemical messenger involved in 
the immune response. More clinical trials and research need to be done on 
this type of treatment and other treatment options as this will lead to positive 
transformation in the future. 
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1. Introduction 

Dizziness is a wide non-specific term used to describe a group of variant symp-
toms, sometimes referred to as the sensation of movement of surrounding ob-
jects when they are not moving [1]. One of the most frequent primary com-
plaints in the emergency room is vertigo or dizziness, three subgroups of etiolo-
gies can be identified: neurotological (vestibular), medical (particularly cardi-
ovascular and metabolic), and psychiatric illnesses [2]. Dizziness includes many 
sensations such as vertigo, lightheadedness, disequilibrium, and oscillopsia [1]. 
The causes of vertigo are different but the most common one is benign parox-
ysmal positional vertigo (BPPV), Meniere’s disease, labyrinthitis and other less 
common causes including stroke, brain tumors, brain injury, multiple sclerosis, 
migraines [3]. Some studies reflect that there is a relation between vertigo and 
sleep apnea. The cumulative incidence of vertigo was substantially higher in pa-
tients with sleep apnea than in those without it [4], and there is possibly an asso-
ciation between the stress of the COVID-19 pandemic or immunization by ves-
tibular disorders and vestibular migraine [5]. Vertigo is the experience of spin-
ning while still in one place. Common symptoms include nausea or vomiting, 
falls, unsteadiness (postural instability), mental problems, and walking difficulty 
[6]. Vertigo sufferers usually experience recurrent attacks, which frequently re-
duce their quality of life. Additionally, possible symptoms include hearing loss, 
blurred vision, difficulty speaking, and a decreased state of consciousness [6] [7]. 
When a patient presents with dizziness, the evaluation can be challenging for the 
doctor and the patient themselves because of the broad differential diagnosis. 
Additionally, symptoms can be difficult to describe, and even though a single 
cause is not always identifiable, addressing the underlying cause can alleviate, if 
not resolve, dizziness symptoms and reduce the risk of falls [8]. In general, a 
competent diagnostic evaluation entails taking a step-by-step, in-depth medical 
history, doing a thorough physical examination, and ordering further tests as 
needed depending on clinical indicators [9]. The first step in separating the pe-
riphery causes of vertigo from the central ones is to take a thorough medical 
history. Even though this method has significant drawbacks, evaluating vertigo’s 
intensity, timing, and causes may be beneficial [10]. For instance, individuals 
with sudden, severe, isolated vertigo may have a cerebellar stroke or acute vesti-
bular neuritis/labyrinthitis. In contrast, individuals who have spontaneous epi-
sodic vertigo may also experience repeated, stereotyped transient ischemic at-
tacks (TIAs) in addition to being impacted by vestibular migraine (VM) [10]. 
Positional vertigo in adults, often caused by benign paroxysmal positional verti-
go (BPPV), may also have a central cause, particularly if it is chronic and ac-
companied by nystagmus. [11] The peripheral vestibular system contains hista-
mine H4 receptors, [12] and specific inhibition of these receptors reduces the 
symptoms of vertigo in rats with unilateral vestibular injuries. A translational in 
vivo model of unilateral vestibular loss was used to assess the effects of SENS-111, 
a selective oral H4 receptor antagonist, on vertigo symptoms. This drug has a 
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strong affinity for both animal and human receptors [12]. This article aims to 
review the different common causes of vertigo and review its mechanisms; also 
we will go through different anti-vertiginous drug options and their possible side 
effects in addition to non-drug therapy. Furthermore, the effect of the new drug 
option on vestibular symptoms.  

2. Differential Diagnosis 

2.1. Common Peripheral Causes 

2.1.1. Benign Paroxysmal Positional Vertigo 
BPPV is defined as a transient sensation of movement of the surrounding, asso-
ciated with vertical or horizontal nystagmus along with vertigo, and these 
symptoms exacerbate with a specific head movement [13]. Severe cases of BPPV 
could be accompanied by transient vomiting and nausea that lasts not more than 
1 min and the patient will not complain of typical cochlear symptoms such as 
tinnitus and hearing loss [14]. BPPV is the most common cause of peripheral 
vertigo. 24.1% of all hospital visits with a complaint of dizziness or vertigo are 
due to BPPV [11]. BPPV could be primary which is also called idiopathic, or 
secondary in nature. Idiopathic nature represents the most common cases, and 
the pathophysiology is not well clear [15]. Otoconia which are the crystals of cal-
cium carbonate in the utricle and saccule in the vestibular system detached from 
their place and enter the semicircular canal (SCC) and move into the endolymph 
or attach to the Capula in the ampulla and cause excitation or inhibition of the 
hair cells discharge there [16]. In the ear, there are 3 semicircular canals which 
are the anterior, lateral/horizontal, and posterior SCC. Although any of the 3 
semicircular canals can be affected, the most common SCC affected is the post-
erior semicircular canal followed by the horizontal canal [17]. In secondary Be-
nign paroxysmal positional vertigo, there is a cause identified [13]. In a review 
by Yetiser [13] most common secondary causes of BPPV are aging of the vesti-
bular labyrinth due to an increase in age, head trauma, migraine, Meniere’s dis-
ease, vestibular neuronitis, the gravitational impact of sleeping position espe-
cially following bedrest restrictions as after surgeries, diabetes and vitamin D de-
ficiency, however, estrogen deficiency in postmenopausal women reported in 
some studies. The diagnosis of BPPV is done by the Dix-Hallpike maneuver to 
observe for nystagmus. Treatment consists of non-surgical procedures such as 
the canalith repositioning procedure (CRP) which is also called the Epley ma-
neuver, with the aim repositioning of the displaced crystals from the affected 
canal to their original location [18]. Epley’s maneuver and Semont’s liberatory 
maneuver are effective for Posterior canal BPPV while barbecue rotation or the 
Gufoni maneuver has been demonstrated to be effective for horizontal canal 
BPPV [17]. Despite the fact that CRP maneuvers are effective in relieving vertigo 
symptoms in those patients, some will have residual symptoms even after the 
disappearance of typical vertigo and nystagmus [17]. Pharmacological manage-
ment such as betahistine will result in better symptom control if it is used as an 
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additive therapy in a patient with posterior BPPV [19]. Moreover, the Reduction 
of relapse of BPPV symptoms is reached by correction of vitamin D levels in pa-
tients with vitamin D deficiency [20]. 69% of anti-psychotics are used for con-
trolling BPPV, chronic diseases, sleeping disorders, and irritable bowel syn-
drome [21]. 

2.1.2. Meniere’s Disease (MD) 
Episodic vertigo, tinnitus, and sensorineural hearing loss are three core symp-
toms that define Meniere’s disease [22]. Meniere’s disease also affects the pa-
tient’s social functioning [23]. Endolymphatic hydrops which is explained as the 
expansion of the volume found in the endolymphatic spaces and dilatation of 
Reissner’s membrane is the most histological pathology of Meniere’s disease 
[23]. The hydrops could be either due to dysregulation of endolymph produc-
tion or obstruction of the endolymphatic duct and/or dysfunction of the endo-
lymphatic sac [24]. The sign of endolymphatic hydrops has been confirmed with 
published studies of the temporal bone [22]. Meniere’s disease is an idiopathic 
disorder but when it happens secondary to other conditions it is called Meniere 
syndrome, the secondary condition could be infection, genetics, or trauma [25]. 
Diagnostic categories of Meniere’s disease are considered according to the Ba-
rany Society described in (Table 1) [26]. 

The diagnosis is often challenging in both primary and secondary care because 
of the absence of a pathognomonic test [27]. We are far from using MR imaging 
as a new diagnostic tool for MD and its role is mainly to exclude other diseases 
such as schwannoma [28]. High dietary intake of salt affects the composition of 
the endolymph by affecting the concentration of electrolytes in the blood, also 
high concentrations of alcohol and caffeine can exacerbate the symptoms of MD 
through vasoconstriction and a decrease in blood supply to the inner ear [25].  
 
Table 1. The two diagnostic categories of Meniere’s disease according to the Barany So-
ciety. 

Definite Meniere’s disease Probable Meniere’s disease 

≥2 Spontaneous episodes of vertigo each  
last for 20 minutes to 12 hours. 

≥2 Spontaneous episodes of vertigo  
lasting for 20 minutes to 24 hours. 

Documented low-to medium-frequency  
sensorineural hearing loss in one ear through 

an audiometer, defining and locating the  
affected ear in at least one instance prior to, 

during, or after one of the episodes of vertigo. 

Fluctuating aural symptoms  
(Fullness, tinnitus, hearing loss)  

in the affected ear. 

Fluctuating aural symptoms (fullness, hearing, 
tinnitus) located in the affected ear. Not better accounted for by another  

diagnosis. Not better accounted for by any other  
vestibular diagnosis. 
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Therefore, restriction of salt, caffeine, and alcohol is considered the first-line 
treatment [25]. Step-up treatment when recommended will begin with conserva-
tive antivertigo treatment such as betahistine then non-destructive techniques 
for example application of a trans-tympanic steroid and lastly if no relief in 
symptoms, invasive destructive techniques will be used such as labyrinthectomy 
[29]. Other medications can be used such as thiazide diuretics, but their use is 
not commenced in primary care because of their potential side effect of renal 
dysfunction and electrolyte disturbance [30]. Just In the case of intractable MD, 
intratympanic gentamycin is used [31]. However, the risk of hearing loss is 
shown in many studies, but it depends on the dose used and intervals [32]. 

2.1.3. Vestibular Neuritis 
Vestibular neuritis also known as vestibular neuronitis is a disease that happened 
secondary to inflammation of the vestibular portion of the 8th cranial nerve and 
the patient classically presents with symptoms of vertigo, nausea, and gait im-
balance [33]. A few days just before the full onset of vestibular neuritis symp-
toms, a quarter of patients may present with prodromal dizziness lasting a few 
minutes that precede the prolonged spontaneous vertigo of vestibular neuritis 
[34]. The inflammation could be a current viral infection causing inflammation 
and edema of the nerve [33] or could be due to the reactivation of a latent neu-
rotropic virus, herpes simplex virus (HSV) types 1 and 2, and herpes zoster (va-
ricella) virus are the best-known members of this group of viruses [35]. Some 
cases of vestibular neuronitis were reported after COVID-19 vaccination which 
is immune-mediated [36]. Moreover, anterior vestibular artery ischemia is 
thought also to cause vestibular neuritis [37]. The diagnosis of VN is done by 
bedside observing of ocular motor findings by Head Impulse, Nystagmus, and 
Test of Skew (HINTS) which is a three-step bedside examination, so when un-
idirectional nystagmus observed plus positive head thrust opposite to the direc-
tion of the fast phase of nystagmus and no vertical eye misalignment and no 
other neurological features, therefore the patient will be diagnosed with acute 
vestibulopathy [35]. Vestibular neuronitis is a benign condition and usually 
self-limiting [38]. Vestibular suppressant medications such as Promethazine, 
Meclizine, Diazepam, Lorazepam, and antiemetics are used to control severe 
vertigo, nausea, and vomiting but they should be limited to the first several days 
[39]. Some studies demonstrate that patients presented and treated within 24 
hours of symptoms onset using oral prednisolone have better restitution of ves-
tibular function than those who are treated after 25 to 72  hours [40]. Patients 
should be encouraged to resume normal activity as soon as it is safe and possible 
as this will facilitate prompt and full functional recovery to provide the brain 
with a full range of vestibular inputs and this could be done by directed vestibu-
lar therapy with the assistance of a trained physiotherapist [39].  

2.1.4. Labyrinthitis 
Labyrinthitis is an inflammation of the membranous labyrinth located in the in-
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ner ear [41]. Viral or bacterial infection of the inner ear considers the most 
common cause of labyrinthitis, and viral infection is considered superior to bac-
terial sources of infection. The least causes include an inflammatory process of 
the inner ear, temporal bone trauma, hemorrhage, and tumors [42]. Labyrinthi-
tis ossificans is a condition that happened secondary to labyrinthitis when fibro-
sis happens in the membranous labyrinth and become filled with ossified ma-
terial [43]. Thus, patients with ossification often present with irreversible SNHL 
and vertigo [44]. Presence of sensorineural hearing loss and tinnitus differentiate 
labyrinthitis from other vestibular conditions such as vestibular neuronitis and 
benign paroxysmal positional vertigo (BPPV) [45]. The diagnosis of labyrinthitis 
is mainly clinical, therefore detailed history and a neurological examination in 
addition to an otological examination are valuable [46]. A progressive clinical 
recovery is seen when oral prednisone is used daily for one week in association 
with physiotherapy rehabilitation [41]. 

2.1.5. Eustachian Tube Dysfunction 
Eustachian tube or pharyngotympanic or auditory tube has a complex anatomy, 
and it is important in regulating middle ear homeostasis [47]. Eustachian tube 
failure is a failure in maintaining middle ear pressure equal to that of the naso-
pharynx, mucociliary transport of clear inflammatory products and secretions 
from middle ear and Eustachian tube to nasopharynx, and protection of middle 
ear from potential hazard such as pathogens and secretion coming from naso-
pharynx and loud sounds [47]. ETD can cause ear tightness, pain and discomfort 
or fullness, hearing loss and tinnitus in one or both ears which could be either 
intermittent or constant [48]. Many pathologies and factors can contribute to 
ETD which could be singular or in combination together such as microbial, 
immunological, environmental, and genetic factors that contribute to develop-
ment of otitis media with effusion (OME), tympanic membrane perforation or 
retraction, and middle ear atelectasis, chronic suppurative otitis media, and cho-
lesteatoma in long term [49]. The most common conditions that contribute to 
ETD are rhinosinusitis, allergic rhinitis and laryngopharyngeal reflux [50]. The 
three categories of ETD are obstructive ETD, patulous ETD, and barotrauma 
ETD [49]. Obstructive Eustachian tube dysfunction (OETD) is the most com-
mon [50]. The diagnosis is made through tympanometry and audiometry, pa-
tient symptoms and physical examination [51]. Furthermore, examination via 
otoscopy, endoscopy, Valsalva, and Toynbee maneuver, and Politzer test may 
give initial guidance to the diagnosis [52]. Treatment of ETD depends on man-
aging the underlying cause of the inflammation [53]. Surgical options for treat-
ment for chronic cases include Laser tuboplasty. Moreover, minimally invasive 
methods for treating chronic OETD, such as balloon dilation eustachian tubop-
lasty (BET), are also considered [52]. 

2.2. Central Vertigo 

Brain ischemia of the brainstem, cerebellum or vestibular nuclei is the most 
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common cause of central vertigo especially in those elder patients with vascular 
risk factors [54]. On the other hand, demyelination secondary to multiple scle-
rosis is the most common cause of central vertigo in young patients [54]. Other 
causes include brain lesions, seizures, migraine, vascular, degenerative, deve-
lopmental, and paraneoplastic etiologies, and toxins [55]. Toxicity secondary to 
medication such as phenytoin, carbamazepine, and phenobarbital anticonvul-
sant is not so uncommon cause [54]. A study by Wang et al. found that ages 
more than 60, hypertension, diabetes, smoking, and past history of stroke are 
risk factors for central vertigo and the risk of central vertigo was great in patients 
with 3 or more risk factors [56]. Machine learning (ML) obtained in the triage is 
a model designed to predict central vertigo with simple clinical data including 
non-whirling-type of dizziness, elderly, male gender, and present history of 
stroke was shown to be important factors for predicting central dizziness and it 
showed moderate accuracy [57]. The onset of vertigo, duration, vertigo related 
to posture, ear symptoms such as tinnitus or hearing impairment, previous his-
tory of the same episodes, history of sick contact, fever, headache, skin rash, 
vascular risk factors, history of medications and dosage, and any neurological 
symptoms for example weakness, numbness, diplopia, or dysarthria all are im-
portant history that should be obtained [54]. Central vertigo can continue for a 
long time usually weeks to months and head position changes have minimal ef-
fect on it, but this can occur [58]. To identify central causes of acute vertigo and 
unsteadiness, the HINTS test and STANDING test which include positional 
maneuver and gait evaluation are used [59]. Moreover, the vestibulo-ocular ref-
lex (VOR) must be reviewed before the HINTS test [60] [61]. However, the ocu-
lomotor test is useful in diagnosing central lesions, and its sensitivity range from 
54.2% - 66.7% and specificity 43% - 67.1%, but also it requires more caution 
when examining patients with different comorbidities and older adults [62]. 
Vertical skew and bidirectional nystagmus in the HINTS test are most suggestive 
of a central cause of vertigo [63]. In addition, an oculomotor test suggestive of 
the horizontal axis in the smooth pursuit test, the vertical axis in the saccade test, 
and the vertical axes in the gaze-evoked nystagmus test needs assessment of cen-
tral disorders [62]. The gold standard imaging for the diagnosis of central verti-
go is computed tomography scan (CT) and magnetic resonance imaging scan 
(MRI) as any intracranial lesions can be detected [64]. Even though, imaging 
could be normal in the first 48 hours after symptoms onset [63]. Based on 
Swartz and Kern’s study, patients with migraine are four times more likely to 
have hyper-intensity of white matter in MRI scans than those without migraine 
[65]. Sankalia and colleagues’ study found that in the first 24 hours of sponta-
neous vertigo, the HINTS battery was more sensitive than the initial head MRI 
in diagnosing stroke [66]. Balance rehabilitation and, depending on the syn-
drome, pharmacological treatments are multimodal approaches for treating pa-
tients with central vertigo [67]. Treatment of vertigo due to a certain type of 
strokes and brain injuries are challenging for some [68]. Vertigo responding to 
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H1 antagonist does not exclude the central cause [63]. Olanzapine was effective 
as an anti-emetic for central vertigo [69] and successful with low doses [58]. 

2.3. Drug-Induced Vertigo 

One of the most common reported side effects of medications is ototoxicity [70]. 
Depending on the site of damage either in the cochlea or vestibular apparatus, 
drug-induced ototoxicity forms are cochleotoxicity and vestibulotoxicity [71]. 
Tinnitus and hearing impairment can be resulted due to cochleotoxicity, on the 
other hand, coordination impairment and dizziness/vertigo resulted from vesti-
bulo-toxicity, and it can happen during using the medication or after [72]. 
Therefore, the risk of falls will increase [73] and consequently will impact the 
quality of life [73]. And here is an example of medications that induce vertigo 
listed in (Table 2) [74]. 

2.4. Psychogenic Vertigo 

Despite the fact that common causes of dizziness are vestibular, neurologic, and 
cardiac disease, it is also important to put in mind that psychiatric disorders are 
common as well [75]. Vestibular syndromes may be a primary cause of the psy-
chiatric disorder, or psychiatric disorder could be a secondary complication of 
vestibular disorder [76]. Psychiatric disorders account approximately for 8% - 10%  
 
Table 2. Short list of medications that may cause vertigo. 

Medicine Class Examples 

Analgesics Codeine 

Antibiotics 
Aminoglycosides, macrolides, minocycline, nitrofurantoin, 

sulfamethoxazole 

Anticonvulsants Levetiracetam, phenytoin, pregabalin 

Anti-inflammatories Celecoxib, parecoxib, naproxen, prednisone 

Antimalarials Mefloquine, quinine, hydroxychloroquine 

Antivirals Oseltamivir, raltegravir 

Anti-Parkinson’s drugs Lisuride 

Cardiovascular drugs 
Nifedipine, furosemide, indapamide, prazosin, terazosin, 

glyceryl trinitrate, isosorbide mononitrate, sotalol, timolol 

Gastroenterology drugs Omeprazole, lansoprazole, sucralfate 

Rheumatology drugs Zolendronic acid, alendronate 

Phosphodiesterase type-5 
inhibitors 

Sildenafil, vardenafil 

Other medicines 
Lithium, haloperidol, benzodiazepines, desmopressin,  

melatonin 
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of the primary causes of vestibular symptoms in patients presenting to neu-
ro-otology centers [76]. Vague symptoms description, chronic dizziness, and re-
lieving of dizziness episodes with benzodiazepine use all raise suspicion of psy-
chiatric disorders [75]. In addition, past history of psychiatric disorder can give a 
clue to the doctor [75]. Le et al. study found that psychogenic vertigo has a fe-
male predominance [77]. Disorders such as depression, anxiety, and bipolar can 
present as disorientation, dizziness, or psychogenic vertigo [78] [79]. 

3. Treatment 

3.1. Symptomatic Treatment 

The effect of symptomatic treatments to suppress vestibular symptoms such as 
vertigo is effective in those whose episodes last at least hours or days and those 
with recurrent symptoms, on the other hand, it’s not beneficial in brief vertigo 
episodes [80]. In addition, symptomatic treatment is given for relieving severe 
symptoms of vertigo and vomiting which is probably in the first two days [80]. 
Histaminergic medication such as betahistine is used for vertigo. Betahistine is a 
potent histamine H3 receptor antagonist and weak H1 receptor agonist [81]. 
Oral betahistine is a well-known medication used for approximately half a cen-
tury in Europe, it well known suppresses the severity and the frequency of verti-
go, and high doses of it can be tolerated [82]. For Meniere disease (MD), beta-
histine is used to control symptoms when used for a duration of fewer than 3 
months and to prevent further attacks when used for more than 3 months [82]. 
Mild adverse effects were reported such as nausea, GI distention, and headache 
[83]. Antihistamines, anticholinergic and benzodiazepines are all vestibular 
suppressants medication [84]. Lorazepam, diazepam, and clonazepam are exam-
ples of benzodiazepines, and meclizine, diphenhydramine, and dimenhydrinate 
are antihistamines with anticholinergic properties which are all used for vertigo 
[84]. Antihistamines have fewer adverse effects than anticholinergics, and among 
all antihistamines, meclizine is the long-acting drug [85]. However, somnolence, 
dry mouth, blurred vision, mydriasis, urinary retention, headache, and gastroin-
testinal symptoms are the important adverse effects of dimenhydrinate [86]. Pro-
methazine is a first-generation antihistamine with an antiemetic effect. A study 
by Saberi and colleagues to investigate the effect of ondansetron and prometha-
zine in acute peripheral vertigo found that both medications are effective in con-
trolling vertigo and nausea, but promethazine was more effective in improving 
vertigo and ondansetron more effective in resolving nausea and vomiting [87]. 
Benzodiazepines act on GABA receptors, therefore, suppress vestibular injury 
[88]. Other treatments include cinnarizine, it’s a piperazine derivative with anti-
serotonergic, antihistaminic, antidopaminergic, and calcium channel-blocking 
effects [89]. Its effect in treating acute peripheral vertigo was well documented 
[90]. Drowsiness, weight gain, less frequent GI disturbances, and depression are 
the adverse effect of cinnarizine [85]. Flunarizine, a derivative of cinnarizine with 
also calcium-antagonist and antihistamine properties, is used for vertigo and 
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migraines [89]. Its adverse effects are similar to cinnarizine in addition to rhini-
tis and myalgia [91]. Diuretics effect in reducing endolymphatic hydrops in a 
patient with Meniere disease (MD) has been reported, but the evidence that 
supports its use is low [92]. However, impaired glucose tolerance and an in-
crease in cholesterol, triglycerides, and calcium levels are adverse reactions of 
thiazide diuretics such as hydrochlorothiazide [86] [93] [94]. Antipsychotics, 
such as prochlorperazine, are used now for a long time for vertigo and it is used 
for up to one week for an acute attack of vertigo management, but extra-pyramidal 
symptoms should be checked [85]. In the case of refractory vertigo in patients 
with Meniere’s disease, it was suggested that oral prednisone is good antivertigo 
management [95] and a good treatment for hearing loss in those patients when 
applied intratempanically [96]. Despite that, oral prednisolone has considerable 
systemic risks, and some don’t recommend it in MD [97]. 

3.2. Vestibular Rehabilitation 

For those who present with chronic vestibular dysfunction with activity limita-
tions, impairments, and participation restrictions, physicians should offer vesti-
bular rehabilitation [98]. Vestibular rehabilitation builds the patient’s confidence 
and strength to maintain the balance through the integration of proprioceptive, 
visual, and residual vestibular function [99]. The effect of Vestibular rehabilita-
tion studied in Meniere’s disease by Liu et al. randomized control trial with 66 
patients distributed in three groups: a betahistine group, a vestibular rehabilita-
tion therapy group, and a control group with no treatment and found that both 
betahistine and vestibular rehabilitation reduce risk of falling and can improve 
quality of life although vestibular rehabilitation was more effective than betahis-
tine [100].  

4. Discussion 

The pathophysiology of vertigo is still lacking, and comprehensive knowledge is 
impeded by definitions that are non-standardized [101]. Full detailed history, 
careful clinical examination, and investigations according to the clinical indica-
tions, are all needed for suitable diagnostic evaluation [102]. Taking a precise 
medical history for a patient presenting with vertigo is considered the first step 
in distinguishing between peripheral and central causes [103] Asking about the 
time of vertigo, intensity, and triggering factors may be helpful [104]. For exam-
ple, when a patient presents with isolated vertigo which is acute and spontane-
ous in onset the patient might have acute vestibular neuritis/labyrinthitis or ce-
rebellar stroke [103]. On the other hand, if presented with a spontaneous epi-
sodic attack of vertigo he might have vestibular migraine (VM) or suffer from 
recurrent TIA [105]. Positional vertigo in adult indicates mainly that the patient 
might have benign paroxysmal positional vertigo (BPPV), but if it is persistent 
and associated with nystagmus gives a clue to central origin [105]. Also, the pa-
tient should be investigated regarding the presence of associated symptoms be-
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cause it could be missed initially or misleading such as headache in vestibular 
migraine and hypoacusis in anterior inferior cerebellar artery strokes (AICA) 
[104]. The input from the otolith organs and the three semicircular canals in the 
peripheral vestibular system gave us the sensation of balance and position, in-
corporated with visual and proprioceptive information in the vestibular nuclei 
[101]. These vestibular signals can be disturbed by damage to the sensory hair 
cell, damage to the neurons, or synaptic uncoupling [101]. Central and peri-
pheral neurons organize this complex process depending on acetylcholine, glu-
tamate, γ-aminobutyric acid, and glycine, all neurotransmitters modulated by 
adrenaline, noradrenaline, and histamine [106] [107]. Neurotransmission, che-
motaxis, inflammation, dilation of capillaries, smooth muscle contraction, pro-
duction of cytokine and gastric acid secretion all are complex physiologic changes 
generated by histamine via 4 sub-types of G protein-coupled receptor (GPCR): 
H1, H2, H3 and H4 receptor [108]. Histamine through H1 receptor in the CNS 
regulates endocrine hemostasis and energy, memory and cognition and sleeping 
and awaking cycle [109]. Also, histamine modulates the neurotransmitters re-
lease from histaminergic and nonhistaminergic neurons of the central and peri-
pheral nervous system through presynaptic H3 receptors, and through H4 re-
ceptor will facilitate some proinflammatory activities [109]. It found that hista-
minergic system has it roe also neoplasia’s such as oral, esophageal, gastric, co-
lorectal, liver, pancreatic, skin, lung, breast, and blood cancers with H4 receptor 
rising up as the most convincing candidate for targeting [110]. Findings between 
2015 to 2019 showed that the increase in use of antihistamine in general was re-
levant and use in chronic and sub-acute duration was preferred [111]. Antihis-
tamines should pass the blood-brain barrier to reach the central parts of the ves-
tibular system while the peripheral parts of the vestibular system are protected 
by blood-labyrinth barrier [112]. A recent meta-analysis evaluated 13 rando-
mized control trials published between 1977-2006 that used placebo and single 
antihistamine drug which is primarily betahistine and included approximately 
900 patients, they reported the value of antihistamine in treating vertigo and 
confirmed its benefit with an odds ratio of 5.37, 95% confidence interval (3.26 - 
8.84) [113]. Diphenhydramine is the most well-known first-generation antihis-
tamine, and it has been available since 1946 and from that time the association 
of dangerous side effects such as sedation, respiratory depression, coma, and 
death has been clear [114]. Therefore, this led to creation of less sedating newer 
second and third generation antihistamines and was available first in Canada in 
the 1980s [114]. This newer generation also has minor interaction with choliner-
gic and serotoninergic receptors [109]. Second generation antihistamine is high-
ly selective for H1 receptors that have relatively few sides effect in setting of 
overdose and because of their limited penetration of the blood-brain barrier un-
der the control of active transporter proteins (ATP-dependent efflux pump, P 
glycoprotein (Pgp)), they are considered minimally sedating or non-sedating 
[109]. In spite of that, physician should take caution while prescribing H2 anti-
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histamine for those people at risk of delirium and assessment of the patient is 
advocated [115]. From first- and second-generation antihistamine, bilastine and 
fexofenadine are considered the least sedating options [116]. Betahistine is the best 
known among the H3 receptor antagonists used today [101]. It shows that Com-
bination therapy for vertigo may improve outcomes over only a single drug 
[113]. H3 receptor antagonism found its selective role in neurons which pro-
vided a promising therapeutic approach in peripheral nephropathy and analgesic 
effect effectiveness [117]. Johnson & Johnson Research and Development dis-
covered the first potent and selective H4 receptor antagonist JNJ7777120 and 
this discovery was essential for evaluating the role of H4R in pathophysiology, 
and its immune reaction in inflammation and pruritus [118]. Recently found 
that H4 receptors have a role in the pathologies of the inner ear and the vestibu-
lar system [101]. And a novel oral small molecule SENS-111 is the first H4 re-
ceptor antagonist class found, and it has a high binding affinity to both human 
and animal H4 receptors [101]. Its effect on vertigo and nystagmus induced via 
caloric irrigation was evaluated in a dose escalation randomized double-blind 
study in healthy volunteers and concluded that oral SENS-111 is safe as a single 
once daily use for 7 days with repeated doses up to 250 mg [119]. The safety of 
SENS-111 is extremely encouraging in the clinical investigation with not reach-
ing the maximum tolerated dose and its side effect was mild to moderate such as 
headache and back pain and considered transient in comparison with placebo 
[119] [120] and neither drowsiness nor sedation has been reported [101]. An ex-
citotoxic vestibular loss model for assessing the effect of H4 receptor antagonist 
(SENS-111) on rats found that when administering human equivalent doses of 
meclizine and methylprednisolone as single agents this resulted in a minimal 
reduction of nystagmus one hour after administration of the dose, while when 
SENS-111 combined with meclizine it showed a beneficial effect on peak acute 
vertigo, while the combination of SENS-111 and methylprednisolone was also 
beneficial on vertigo symptoms [12]. In the end, the medical management of 
vertigo is rarely satisfactory and complicated so accordingly, the interaction of 
therapeutic modalities with other medications, adverse effects, persistent recov-
ery, and patient satisfaction should be taken into consideration and the need for 
further trials needed to compare the efficacy of a single drug option and investi-
gate the balance between clinical benefits and risk of adverse effect [113].  

5. Conclusion 

Vertigo is a common presentation, and the approach to such presentation is 
complicated and varied. Central causes should be ruled out first by distinguish-
ing red flags in the patient’s history and examination. Symptomatic treatment 
for vertigo is broad, and in many patients, single treatments are not very effec-
tive. Future clinical trials on the efficacy of H4 receptor antagonists (such as 
SENS-111) and other treatment options, including single medication with fewer 
side effects, are warranted. 

https://doi.org/10.4236/oalib.1110164


L. Saeed et al. 
 

 

DOI: 10.4236/oalib.1110164 13 Open Access Library Journal 
 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 
[1] Sorathia, S., Agrawal, Y. and Schubert, M.C. (2018) Dizziness and the Otolaryngol-

ogy Point of View. Medical Clinics of North America, 102, 1001-1012.  
https://doi.org/10.1016/j.mcna.2018.06.004 

[2] Zwergal, A., Möhwald, K. and Dieterich, M. (2017) Schwindel in der Notaufnahme 
[Vertigo and Dizziness in the Emergency Room]. Nervenarzt, 88, 587-596. 
https://doi.org/10.1007/s00115-017-0342-y 

[3] Hogue, J.D. (2015) Office Evaluation of Dizziness. Primary Care: Clinics in Office 
Practice, 42, 249-258. https://doi.org/10.1016/j.pop.2015.01.004 

[4] Tsai, M.-S., Lee, L.-A., Tsai, Y.-T., Yang, Y.-H., Liu, C.-Y., Lin, M.-H., Hsu, C.-M., 
Chen, C.-K. and Li, H.-Y. (2018) Sleep Apnea and Risk of Vertigo: A Nationwide 
Population-Based Cohort Study. Laryngoscope, 128, 763-768.  

[5] Gerb, J., Becker-Bense, S., Zwergal, A. and Huppert, D. (2022) Vestibular Syn-
dromes after COVID-19 Vaccination: A Prospective Cohort Study. European Jour-
nal of Neurology, 29, 3693-3700. https://doi.org/10.1111/ene.15546 

[6] Jahn, K. and Dieterich, M. (2011) Recent Advances in the Diagnosis and Treatment 
of Balance Disorders. Journal of Neurology, 258, 2305-2308.  
https://doi.org/10.1007/s00415-011-6286-4 

[7] Taylor, J. and Goodkin, H.P. (2011) Dizziness and Vertigo in the Adolescent. Oto-
laryngologic Clinics of North America, 44, 309-321.  
https://doi.org/10.1016/j.otc.2011.01.004 

[8] Kim, J.-S., Newman-Toker, D.E., Kerber, K.A., Jahn, K., Bertholon, P., Waterston, 
J., Lee, H., Bisdorff, A. and Strupp, M. (2022) Vascular Vertigo and Dizziness: Di-
agnostic Criteria. Journal of Vestibular Research, 32, 205-222.  
https://doi.org/10.3233/VES-210169 

[9] Kovacs, E., Wang, X. and Grill, E. (2019) Economic Burden of Vertigo: A Systemat-
ic Review. Health Economics Review, 9, Article No. 37.  
https://doi.org/10.1186/s13561-019-0258-2 

[10] You, P., Instrum, R. and Parnes, L. (2019) Benign Paroxysmal Positional Vertigo. 
Laryngoscope Investigative Otolaryngology, 4, 116-123.  
https://doi.org/10.1002/lio2.230 

[11] Kim, H.J., Lee, J.O., Choi, J.Y. and Kim, J.S. (2020) Etiologic Distribution of Dizzi-
ness and Vertigo in a Referral-Based Dizziness Clinic in South Korea. Journal of 
Neurology, 267, 2252-2259. https://doi.org/10.1007/s00415-020-09831-2 

[12] Petremann, M., Gueguen, C., Delgado Betancourt, V., Wersinger, E. and 
Dyhrfjeld-Johnsen, J. (2020) Effect of the Novel Histamine H4 Receptor Antagonist 
SENS-111 on Spontaneous Nystagmus in a Rat Model of Acute Unilateral Vestibu-
lar Loss. British Journal of Pharmacology, 177, 623-633.  
https://doi.org/10.1111/bph.14803 

[13] Yetiser, S. (2020) Review of the Pathology Underlying Benign Paroxysmal Positional 
Vertigo. Journal of International Medical Research, 48, Article ID: 300060519892370. 
https://doi.org/10.1177/0300060519892370   

[14] Lou, Y., Cai, M., Xu, L., Wang, Y., Zhuang, L. and Liu, X. (2020) Efficacy of BPPV 
Diagnosis and Treatment System for Benign Paroxysmal Positional Vertigo. Amer-

https://doi.org/10.4236/oalib.1110164
https://doi.org/10.1016/j.mcna.2018.06.004
https://doi.org/10.1007/s00115-017-0342-y
https://doi.org/10.1016/j.pop.2015.01.004
https://doi.org/10.1111/ene.15546
https://doi.org/10.1007/s00415-011-6286-4
https://doi.org/10.1016/j.otc.2011.01.004
https://doi.org/10.3233/VES-210169
https://doi.org/10.1186/s13561-019-0258-2
https://doi.org/10.1002/lio2.230
https://doi.org/10.1007/s00415-020-09831-2
https://doi.org/10.1111/bph.14803
https://doi.org/10.1177/0300060519892370


L. Saeed et al. 
 

 

DOI: 10.4236/oalib.1110164 14 Open Access Library Journal 
 

ican Journal of Otolaryngology, 41, Article ID: 102412.  
https://doi.org/10.1016/j.amjoto.2020.102412 

[15] Instrum, R.S. and Parnes, L.S. (2019) Benign Paroxysmal Positional Vertigo. In: 
Advances in Oto-Rhino-Laryngology, Vol. 82, Karger Publishers, Basel, 67-76.  
https://doi.org/10.1159/000490273 

[16] Nuti, D., Zee, D.S. and Mandalà, M. (2020) Benign Paroxysmal Positional Vertigo: 
What We Do and Do Not Know. Seminars in Neurology, 40, 49-58.  
https://doi.org/10.1055/s-0039-3402733 

[17] Wu, P., Cao, W., Hu, Y. and Li, H. (2019) Effects of Vestibular Rehabilitation, with 
or without Betahistine, on Managing Residual Dizziness after Successful Reposi-
tioning Manoeuvres in Patients with Benign Paroxysmal Positional Vertigo: A Pro-
tocol for a Randomised Controlled Trial. BMJ Open, 9, e026711.  
https://doi.org/10.1136/bmjopen-2018-026711 

[18] Inagaki, T., Suzuki, M., Otsuka, K., Kitajima, N., Furuya, M., Ogawa, Y. and Take-
nouchi, T. (2006) Model Experiments of BPPV Using Isolated Utricle and Posterior 
Semicircular Canal. Auris Nasus Larynx, 33, 129-134.  
https://doi.org/10.1016/j.anl.2005.09.001 

[19] Sayin, I., Koç, R.H., Temirbekov, D., Gunes, S., Cirak, M.and Yazici, Z.M. (2022) 
Betahistine Add-on Therapy for Treatment of Subjects with Posterior Benign Pa-
roxysmal Positional Vertigo: A Randomized Controlled Trial. Brazilian Journal of 
Otorhinolaryngology, 88, 421-426. https://doi.org/10.1016/j.bjorl.2020.07.011 

[20] Elmoursy, M.M. and Abbas, A.S. (2021) The Role of Low Levels of Vitamin D as a 
CO-Factor in the Relapse of Benign Paroxysmal Positional Vertigo (BPPV). Ameri-
can Journal of Otolaryngology, 42, Article ID: 103134.  
https://doi.org/10.1016/j.amjoto.2021.103134 

[21] Bastaki, K., El Anbari, M., Ghuloum, S. and Jithesh, P.V. (2021) Prescription Pat-
tern and off-Label Use of Antipsychotics in a Middle Eastern Population. Frontiers 
in Pharmacology, 12, Article 753845. https://doi.org/10.3389/fphar.2021.753845 

[22] Magnan, J., Özgirgin, O.N., Trabalzini, F., Lacour, M., Escamez, A.L., Magnusson, 
M., Güneri, E.A., Guyot, J.P., Nuti, D. and Mandalà, M. (2018) European Position 
Statement on Diagnosis, and Treatment of Meniere’s Disease. The Journal of Inter-
national Advanced Otology, 14, 317-321. https://doi.org/10.5152/iao.2018.140818 

[23] Koenen, L. and Andaloro, C. (2022) Meniere Disease. In: StatPearls, StatPearls Pub-
lishing, Treasure Island. 

[24] Thai-Van, H., Bounaix, M.-J. and Fraysse, B. (2001) Menière’s Disease: Pathophysi-
ology and Treatment. Drugs, 61, 1089-1102. 
https://doi.org/10.2165/00003495-200161080-00005 

[25] Hussain, K., Murdin, L. and Schilder, A.G.M. (2018) Restriction of Salt, Caffeine 
and Alcohol Intake for the Treatment of Ménière’s Disease or Syndrome. Cochrane 
Database of Systematic Reviews, No. 12, Article No. CD012173.  
https://doi.org/10.1002/14651858.CD012173.pub2 

[26] Lopez-Escamez, J.A., et al. (2015) Diagnostic Criteriafor Menière’s Disease. Journal 
of Vestibular Research, 25, 1-7. https://doi.org/10.3233/VES-150549 

[27] Watkinson, J.C. and Clarke, R.W. (2018) Scott-Brown’s Otorhinolaryngology and 
Head and Neck Surgery: Volume 1: Basic Sciences, Endocrine Surgery, Rhinology. 
CRC Press, Boca Raton.  

[28] Conte, G., Lo Russo, F.M., Calloni, S.F., Sina, C., Barozzi, S., Di Berardino, F., Scola, 
E., Palumbo, G., Zanetti, D. and Triulzi, F.M. (2018) MR Imaging of Endolymphatic 
Hydrops in Ménière’s Disease: Not All That Glitters Is Gold. ACTA Otorhinola-

https://doi.org/10.4236/oalib.1110164
https://doi.org/10.1016/j.amjoto.2020.102412
https://doi.org/10.1159/000490273
https://doi.org/10.1055/s-0039-3402733
https://doi.org/10.1136/bmjopen-2018-026711
https://doi.org/10.1016/j.anl.2005.09.001
https://doi.org/10.1016/j.bjorl.2020.07.011
https://doi.org/10.1016/j.amjoto.2021.103134
https://doi.org/10.3389/fphar.2021.753845
https://doi.org/10.5152/iao.2018.140818
https://doi.org/10.2165/00003495-200161080-00005
https://doi.org/10.1002/14651858.CD012173.pub2
https://doi.org/10.3233/VES-150549


L. Saeed et al. 
 

 

DOI: 10.4236/oalib.1110164 15 Open Access Library Journal 
 

ryngologica Italica, 38, 369-376. https://doi.org/10.14639/0392-100X-1986 

[29] Strupp, M., Dlugaiczyk, J., Ertl-Wagner, B.B., Rujescu, D., Westhofen, M. and Di-
eterich, M. (2020) Vestibular Disorders. DÄ International, 117, 300-310.  
https://doi.org/10.3238/arztebl.2020.0300 

[30] McNiven, N.D., Deutsch, P.G., Carlin, J.E. and Trotter, M.I. (2021) Ménière’s Dis-
ease: Management in Primary Care. British Journal of General Practice, 71, 571-572.  
https://doi.org/10.3399/bjgp21X717989 

[31] Molnár, A., Maihoub, S., Gáborján, A., Tamás, L. and Szirmai, Á. (2020) Intratym-
panic Gentamycine for Ménière’s Disease: Is There a Selective Vestibulotoxic Effect? 
European Archives of Oto-Rhino-Laryngology, 277, 1949-1954.  
https://doi.org/10.1007/s00405-020-05901-3 

[32] Naples, J.G., Henry, L., Brant, J.A., Eliades, S.J. and Ruckenstein, M.J. (2019) Intra-
tympanic Therapies in Ménière Disease: Evaluation of Outcomes and Early Vertigo 
Control. Laryngoscope, 129, 216-221. https://doi.org/10.1002/lary.27392 

[33] Smith, T., Rider, J., Cen, S. and Borger, J. (2022) Vestibular Neuronitis. In: Stat-
Pearls, StatPearls Publishing, Treasure Island. 

[34] Kim, J.-S. (2020) When the Room Is Spinning: Experience of Vestibular Neuritis by 
a Neurotologist. Frontiers in Neurology, 11, Article 157.  
https://doi.org/10.3389/fneur.2020.00157 

[35] Le, T.N., Westerberg, B.D. and Lea, J. (2019) Vestibular Neuritis: Recent Advances 
in Etiology, Diagnostic Evaluation, and Treatment. In: Advances in Oto-Rhino- 
Laryngology, Vol. 82, Karger Publishers, Basel, 87-92.  
https://doi.org/10.1159/000490275 

[36] Bramer, S., Jaffe, Y. and Sivagnanaratnam, A. (2022) Vestibular Neuronitis after 
COVID-19 Vaccination. BMJ Case Reports, 15, e247234.  
https://doi.org/10.1136/bcr-2021-247234 

[37] Bae, C.H., Na, H.G. and Choi, Y.S. (2022) Current Diagnosis and Treatment of Ves-
tibular Neuritis: A Narrative Review. Journal of Yeungnam Medical Science, 39, 
81-88. https://doi.org/10.12701/yujm.2021.01228 

[38] Malayala, S.V. and Raza, A. (2020) A Case of COVID-19-Induced Vestibular Neuri-
tis. Cureus, 12, e8918. https://doi.org/10.7759/cureus.8918 

[39] Walker, M.F. (2009) Treatment of Vestibular Neuritis. Current Treatment Options 
in Neurology, 11, 41-45. https://doi.org/10.1007/s11940-009-0006-8 

[40] Sjögren, J., Magnusson, M., Tjernström, F. and Karlberg, M. (2019) Steroids for 
Acute Vestibular Neuronitis—The Earlier the Treatment, the Better the Outcome? 
Otology & Neurotology, 40, 372-374.  
https://doi.org/10.1097/MAO.0000000000002106 

[41] Perret, M., Bernard, A., Rahmani, A., Manckoundia, P. and Putot, A. (2021) Acute 
Labyrinthitis Revealing COVID-19. Diagnostics, 11, Article No. 482.  
https://doi.org/10.3390/diagnostics11030482 

[42] Taxak, P. and Ram, C. (2020) Labyrinthitis and Labyrinthitis Ossificans—A Case 
Report and Review of the Literature. Journal of Radiology Case Reports, 14, 1-6.  
https://doi.org/10.3941/jrcr.v14i5.3706 

[43] Uraguchi, K., Kariya, S. and Ando, M. (2022) Labyrinthitis Ossificans Following 
Severe Acute Otitis Media. Clinical Case Reports, 10, e05898.  
https://doi.org/10.1002/ccr3.5898 

[44] Benson, J.C., Carlson, M.L. and Lane, J.I. (2020) MRI of the Internal Auditory Can-
al, Labyrinth, and Middle Ear: How We Do It. Radiology, 297, 252-265.  

https://doi.org/10.4236/oalib.1110164
https://doi.org/10.14639/0392-100X-1986
https://doi.org/10.3238/arztebl.2020.0300
https://doi.org/10.3399/bjgp21X717989
https://doi.org/10.1007/s00405-020-05901-3
https://doi.org/10.1002/lary.27392
https://doi.org/10.3389/fneur.2020.00157
https://doi.org/10.1159/000490275
https://doi.org/10.1136/bcr-2021-247234
https://doi.org/10.12701/yujm.2021.01228
https://doi.org/10.7759/cureus.8918
https://doi.org/10.1007/s11940-009-0006-8
https://doi.org/10.1097/MAO.0000000000002106
https://doi.org/10.3390/diagnostics11030482
https://doi.org/10.3941/jrcr.v14i5.3706
https://doi.org/10.1002/ccr3.5898


L. Saeed et al. 
 

 

DOI: 10.4236/oalib.1110164 16 Open Access Library Journal 
 

https://doi.org/10.1148/radiol.2020201767 

[45] Barkwill, D. and Arora, R. (2021) Treasure Island. StatPearls Publishing, Treasure 
Island. 

[46] Bokhary, H., Chaudhry, S. and Abidi, S.M.R. (2021) Labyrinthitis: A Rare Conse-
quence of COVID-19 Infection. Cureus, 13, e17121.  
https://doi.org/10.7759/cureus.17121 

[47] Hamrang-Yousefi, S., Ng, J. and Andaloro, C. (2022) Eustachian Tube Dysfunction. 
In: StatPearls, StatPearls Publishing, Treasure Island. 

[48] Holm, N.H., Møller, M.N., Larsen, P.L., Wanscher, J.H., Glad, H., Gaihede, M. and 
Ovesen, T. (2019) [Workup and Treatment of Eustachian Tube Dysfunction in 
Adults]. Ugeskrift for Laeger, 181, Article No. V03180209. (In Danish)  

[49] Siow, J.-K. and Tan, J.-L. (2020) Indications for Eustachian Tube Dilation. Current 
Opinion in Otolaryngology & Head and Neck Surgery, 28, 31-35.  
https://doi.org/10.1097/MOO.0000000000000601 

[50] Tucci, D.L., et al. (2019) Clinical Consensus Statement: Balloon Dilation of the Eus-
tachian Tube. Otolaryngology—Head and Neck Surgery, 161, 6-17.  
https://doi.org/10.1177/0194599819848423 

[51] Shan, A., Ward, B.K., Goman, A.M., Betz, J.F., Reed, N.S., Poe, D.S. and Nieman, 
C.L. (2019) Prevalence of Eustachian Tube Dysfunction in Adults in the United 
States. JAMA Otolaryngology—Head & Neck Surgery, 145, 974-975.  
https://doi.org/10.1001/jamaoto.2019.1917 

[52] Sudhoff, H.H. and Mueller, S. (2018) Treatment of Pharyngotympanic Tube Dys-
function. Auris Nasus Larynx, 45, 207-214. https://doi.org/10.1016/j.anl.2017.07.001 

[53] Adil, E. and Poe, D. (2014) What Is the Full Range of Medical and Surgical Treat-
ments Available for Patients with Eustachian Tube Dysfunction? Current Opinion 
in Otolaryngology & Head and Neck Surgery, 22, 8-15. 
https://doi.org/10.1097/MOO.0000000000000020 

[54] Lui, F., Foris, L.A., Willner, K. and Tadi, P. (2022) Central Vertigo. In: StatPearls, 
StatPearls Publishing, Treasure Island. 

[55] Cherchi, M. and Hain, T.C. (2011) Migraine-Associated Vertigo. Otolaryngologic 
Clinics of North America, 44, 367-375. https://doi.org/10.1016/j.otc.2011.01.008 

[56] Wang, Y., Liu, J., Cui, Z., Yan, L. and Si, J. (2018) Analysis of Risk Factors in Pa-
tients with Peripheral Vertigo or Central Vertigo. Neurologist, 23, 75-78.  
https://doi.org/10.1097/NRL.0000000000000179 

[57] Kim, B.J., Jang, S.-K., Kim, Y.-H., Lee, E.-J., Chang, J.Y., Kwon, S.U., Kim, J.S. and 
Kang, D.-W. (2021) Diagnosis of Acute Central Dizziness with Simple Clinical In-
formation Using Machine Learning. Frontiers in Neurology, 12, Article 691057.  
https://doi.org/10.3389/fneur.2021.691057 

[58] Jiang, C., Lekshminarayanan, A., Balkaya, I., Uddin, A., Bavishi, S. and Altschuler, 
E. (2022) Treatment of Central Vertigo with Low Dose Olanzapine: Report of Two 
Cases. Cureus, 14, e22647. https://doi.org/10.7759/cureus.22647 

[59] Gerlier, C., Hoarau, M., Fels, A., Vitaux, H., Mousset, C., Farhat, W., Firmin, M., 
Pouyet, V., Paoli, A., Chatellier, G. and Ganansia, O. (2021) Differentiating Central 
from Peripheral Causes of Acute Vertigo in an Emergency Setting with the HINTS, 
STANDING, and ABCD2 Tests: A Diagnostic Cohort Study. Academic Emergency 
Medicine, 28, 1368-1378. https://doi.org/10.1111/acem.14337 

[60] Cohen, H.S. (2019) A Review on Screening Tests for Vestibular Disorders. Journal 
of Neurophysiology, 122, 81-92. https://doi.org/10.1152/jn.00819.2018 

https://doi.org/10.4236/oalib.1110164
https://doi.org/10.1148/radiol.2020201767
https://doi.org/10.7759/cureus.17121
https://doi.org/10.1097/MOO.0000000000000601
https://doi.org/10.1177/0194599819848423
https://doi.org/10.1001/jamaoto.2019.1917
https://doi.org/10.1016/j.anl.2017.07.001
https://doi.org/10.1097/MOO.0000000000000020
https://doi.org/10.1016/j.otc.2011.01.008
https://doi.org/10.1097/NRL.0000000000000179
https://doi.org/10.3389/fneur.2021.691057
https://doi.org/10.7759/cureus.22647
https://doi.org/10.1111/acem.14337
https://doi.org/10.1152/jn.00819.2018


L. Saeed et al. 
 

 

DOI: 10.4236/oalib.1110164 17 Open Access Library Journal 
 

[61] Kattah, J.C. (2018) Use of HINTS in the Acute Vestibular Syndrome. An Overview. 
Stroke and Vascular Neurology, 3, 190-196.  
https://doi.org/10.1136/svn-2018-000160 

[62] Wu, C.-N., Luo, S.-D., Chen, S.-F., Huang, C.-W., Chiang, P.-L., Hwang, C.-F., 
Yang, C.-H., Ho, C.-H., Cheng, W.-D., Lin, C.-Y. and Li, Y.-L. (2022) Applicability 
of Oculomotor Tests for Predicting Central Vestibular Disorder Using Principal 
Component Analysis. Journal of Personalized Medicine, 12, Article No. 203.  
https://doi.org/10.3390/jpm12020203 

[63] Flourou, C., Tofarides, A. and Parperis, K. (2020) A 52-Year-Old Man with Vertigo: 
A Common Symptom or an Urgent Syndrome? Journal of Medical Cases, 11, 
221-223. https://doi.org/10.14740/jmc3525 

[64] Kerber, K.A., Meurer, W.J., Brown, D.L., Burke, J.F., Hofer, T.P., Tsodikov, A., 
Hoeffner, E.G., Fendrick, A.M., Adelman, E.E. and Morgenstern, L.B. (2015) Stroke 
Risk Stratification in Acute Dizziness Presentations: A Prospective Imaging-Based 
Study. Neurology, 85, 1869-1878. https://doi.org/10.1212/WNL.0000000000002141 

[65] Swartz, R.H. and Kern, R.Z. (2004) Migraine Is Associated with Magnetic Reson-
ance Imaging White Matter Abnormalities: A Meta-Analysis. Archives of Neurolo-
gy, 61, 1366-1368. https://doi.org/10.1001/archneur.61.9.1366 

[66] Sankalia, D., Kothari, S. and Phalgune, D.S. (2021) Diagnosing Stroke in Acute Ver-
tigo: Sensitivity and Specificity of HINTS Battery in Indian Population. Neurology 
India, 69, 97-101. https://doi.org/10.4103/0028-3886.310089 

[67] Zwergal, A., Feil, K., Schniepp, R. and Strupp, M. (2020) Cerebellar Dizziness and 
Vertigo: Etiologies, Diagnostic Assessment, and Treatment. Seminars in Neurology, 
40, 87-96. https://doi.org/10.1055/s-0039-3400315 

[68] Raymond, M.J. and Vivas, E.X. (2021) Current and Emerging Medical Therapies for 
Dizziness. Otolaryngologic Clinics of North America, 54, 1037-1056.  
https://doi.org/10.1016/j.otc.2021.05.019 

[69] Sutherland, A., Naessens, K., Plugge, E., Ware, L., Head, K., Burton, M.J. and Wee, 
B. (2018) Olanzapine for the Prevention and Treatment of Cancer-Related Nausea 
and Vomiting in Adults. Cochrane Database of Systematic Reviews, No. 9, Article 
No. CD012555. https://doi.org/10.1002/14651858.CD012555.pub2 

[70] Tanoshima, R., Khan, A., Biala, A.K., et al. (2019) Analyses of Adverse Drug Reac-
tions-Nationwide Active Surveillance Network: Canadian Pharmacogenomics Net-
work for Drug Safety Database. The Journal of Clinical Pharmacology, 3, 356-363. 
https://doi.org/10.1002/jcph.1336 

[71] Lanvers-Kaminsky, C., Zehnhoff-Dinnesen, A.a., Parfitt, R. and Ciarimboli, G. 
(2017) Drug-Induced Ototoxicity: Mechanisms, Pharmacogenetics, and Protective 
Strategies. Clinical Pharmacology & Therapeutics, 4, 491-500.  
https://doi.org/10.1002/cpt.603 

[72] Rizk, H.G., et al. (2020) Drug-Induced Ototoxicity: A Comprehensive Review and 
Reference Guide. Pharmacotherapy: The Journal of Human Pharmacology and 
Drug Therapy, 40, 1265-1275. https://doi.org/10.1002/phar.2478 

[73] Osoba, M.Y., Rao, A.K., Agrawal, S.K. and Lalwani, A.K. (2019) Balance and Gait in 
the Elderly: A Contemporary Review. Laryngoscope Investigative Otolaryngology, 
1, 143-153. https://doi.org/10.1002/lio2.252 

[74] MEDSAFE (2022) Medicine-Induced Vertigo.  
https://medsafe.govt.nz/profs/PUArticles/March2017/MedicineInducedVertigo.htm  

[75] Kelm, Z., Klapchar, K., Kieliszak, C.R. and Selinsky, C. (2018) Psychogenic Dizzi-
ness: An Important but Overlooked Differential Diagnosis in the Workup of the 

https://doi.org/10.4236/oalib.1110164
https://doi.org/10.1136/svn-2018-000160
https://doi.org/10.3390/jpm12020203
https://doi.org/10.14740/jmc3525
https://doi.org/10.1212/WNL.0000000000002141
https://doi.org/10.1001/archneur.61.9.1366
https://doi.org/10.4103/0028-3886.310089
https://doi.org/10.1055/s-0039-3400315
https://doi.org/10.1016/j.otc.2021.05.019
https://doi.org/10.1002/14651858.CD012555.pub2
https://doi.org/10.1002/jcph.1336
https://doi.org/10.1002/cpt.603
https://doi.org/10.1002/phar.2478
https://doi.org/10.1002/lio2.252
https://medsafe.govt.nz/profs/PUArticles/March2017/MedicineInducedVertigo.htm


L. Saeed et al. 
 

 

DOI: 10.4236/oalib.1110164 18 Open Access Library Journal 
 

Dizzy Patient. Journal of Osteopathic Medicine, 118, e22-e27. 
https://doi.org/10.7556/jaoa.2018.066 

[76] Pan, Q., Zhang, Y., Long, T., He, W., Zhang, S., Fan, Y. and Zhou, J. (2018) Diagno-
sis of Vertigo and Dizziness Syndromes in a Neurological Outpatient Clinic. Euro-
pean Neurology, 79, 287-294. https://doi.org/10.1159/000489639 

[77] Li, C., Guo, D., Ma, X., Liu, S., Liu, M. and Zhou, L. (2021) The Impact of Corona-
virus Disease 2019 Epidemic on Dizziness/Vertigo Outpatients in a Neurological 
Clinic in China. Frontiers in Neurology, 12, Article 663173.  
https://doi.org/10.3389/fneur.2021.663173 

[78] Post, R.E. and Dickerson, L.M. (2010) Dizziness: A Diagnostic Approach. American 
Family Physician, 82, 361-368.  

[79] Staab, J.P. and Ruckenstein, M.J. (2007) Expanding the Differential Diagnosis of 
Chronic Dizziness. Archives of Otorhinolaryngology—Head & Neck Surgery, 133, 
170-176. https://doi.org/10.1001/archotol.133.2.170 

[80] Gupta, A. (2018) An Update on the Treatment of Vertigo and Dizziness. Indian 
Journal of Clinical Practice, 29, 121-124.  

[81] Wegner, I., Hall, D.A., Smit, A.L., McFerran, D. and Stegeman, I. (2018) Betahistine 
for Tinnitus. Cochrane Database of Systematic Reviews, No. 12, Article No. 
CD013093. https://doi.org/10.1002/14651858.CD013093.pub2 

[82] Devantier, L., Hougaard, D., Händel, M.N., Liviu-Adelin Guldfred, F., Schmidt, 
J.H., Djurhuus, B. and Callesen, H.E. (2020) Using Betahistine in the Treatment of 
Patients with Menière’s Disease: A Meta-Analysis with the Current Rando-
mized-Controlled Evidence. Acta Oto-Laryngologica, 140, 845-853.  
https://doi.org/10.1080/00016489.2020.1777326 

[83] Molnár, A., Maihoub, S., Tamás, L. and Szirmai, Á. (2021) Effectiveness of Intra-
tympanic Dexamethasone for the Treatment of Vertigo Attacks in Patients with 
Ménière’s Disease Compared with Betahistine Pharmacotherapy. Journal of Inter-
national Medical Research, 49, Article ID: 300060520985647.  
https://doi.org/10.1177/0300060520985647 

[84] Bhattacharyya, N., Gubbels, S.P., Schwartz, S.R., et al. (2017) Clinical Practice 
Guideline: Benign Paroxysmal Positional Vertigo (Update) Executive Summary. 
Otolaryngology—Head and Neck Surgery, 156, 403-416.  
https://doi.org/10.1177/0194599816689660 

[85] Swain, S.K. (2020) Pharmacotherapy for Vertigo: A Current Perspective. Interna-
tional Journal of Otorhinolaryngology and Head and Neck Surgery, 6, 1400-1406.  
https://doi.org/10.18203/issn.2454-5929.ijohns20202806  

[86] AIFA (2021) Riassunto Delle Caratteristiche del Prodotto-Dimenidrinato. AIFA 
(Agenzia Italiana del Farmaco), Rome. 

[87] Saberi, A., Pourshafie, S.H., Kazemnejad-Leili, E., Nemati, S., Sutohian, S. and 
Sayad-Fathi, S. (2019) Ondansetron or Promethazine: Which One Is Better for the 
Treatment of Acute Peripheral Vertigo? American Journal of Otolaryngology, 40, 
10-15. https://doi.org/10.1016/j.amjoto.2018.09.010 

[88] Guerra, J. and Cacabelos, R. (2019) Pharmacoepigenetics of Vertigo and Related 
Vestibular Syndromes. In: Cacabelos, R., Ed., Pharmacoepigenetics, Vol. 10, Aca-
demic Press, Cambridge, 755-779.  
https://doi.org/10.1016/B978-0-12-813939-4.00028-0 

[89] Viola, P., Marcianò, G., Casarella, A., Pisani, D., Astorina, A., Scarpa, A., et al. (2022) 
The Pharmacological Treatment of Pediatric Vertigo. Children, 9, Article No. 584. 
https://doi.org/10.3390/children9050584 

https://doi.org/10.4236/oalib.1110164
https://doi.org/10.7556/jaoa.2018.066
https://doi.org/10.1159/000489639
https://doi.org/10.3389/fneur.2021.663173
https://doi.org/10.1001/archotol.133.2.170
https://doi.org/10.1002/14651858.CD013093.pub2
https://doi.org/10.1080/00016489.2020.1777326
https://doi.org/10.1177/0300060520985647
https://doi.org/10.1177/0194599816689660
https://doi.org/10.18203/issn.2454-5929.ijohns20202806
https://doi.org/10.1016/j.amjoto.2018.09.010
https://doi.org/10.1016/B978-0-12-813939-4.00028-0
https://doi.org/10.3390/children9050584


L. Saeed et al. 
 

 

DOI: 10.4236/oalib.1110164 19 Open Access Library Journal 
 

[90] Asadi, P., Zia Ziabari, S.M., Majdi, A., Vatanparast, K. and Naseri Alavi, S.A. (2019) 
Cinnarizine/Betahistine Combination vs. the Respective Monotherapies in Acute 
Peripheral Vertigo: A Randomized Triple-Blind Placebo-Controlled Trial. European 
Journal of Clinical Pharmacology, 75, 1513-1519.  
https://doi.org/10.1007/s00228-019-02741-x 

[91] AIFA (2016) Riassunto Delle Caratteristiche del Prodotto-Flunarizina. AIFA (Agenzia 
Italiana del Farmaco), Rome. 

[92] Babu, S., Schutt, C.A. and Bojrab, D.I. (2019) Diagnosis and Treatment of Vestibu-
lar Disorders. Springer, Berlin. https://doi.org/10.1007/978-3-319-97858-1 

[93] Scheen, A.J. (2018) Type 2 Diabetes and Thiazide Diuretics. Current Diabetes Re-
ports, 18, Article No. 6. https://doi.org/10.1007/s11892-018-0976-6 

[94] Brunton, L., Chabner, B. and Knollman, B. (2018) Goodman & Gillman’s. The 
Pharmacological Basis of Therapy. 13th Edition, McGraw-Hill, New York.  

[95] Chaudhry, S. (2021) Scrupulously Managing Vertigo. Journal of Pharmaceutical and 
Biological Sciences, 9, 1-6. https://doi.org/10.18231/j.jpbs.2021.001  

[96] Molnár, A., Maihoub, S., Tamás, L. and Szirmai, Á. (2019) Intratympanically Ad-
ministered Steroid for Progressive Sensorineural Hearing Loss in Ménière’s Disease. 
Acta Oto-Laryngologica, 139, 982-986.  
https://doi.org/10.1080/00016489.2019.1658898 

[97] Wu, V., Sykes, E.A., Beyea, M.M., Simpson, M.T.W. and Beyea, J.A. (2019) Ap-
proach to Ménière Disease Management. Canadian Family Physician, 65, 463-467.  

[98] Smółka, W., Smółka, K., Markowski, J., Pilch, J., Piotrowska-Seweryn, A. and Zwierz-
chowska, A. (2020) The Efficacy of Vestibular Rehabilitation in Patients with Chronic 
Unilateral Vestibular Dysfunction. International Journal of Occupational Medicine 
and Environmental Health, 33, 273-282.  
https://doi.org/10.13075/ijomeh.1896.01330 

[99] Holmes, S., Lalwani, A.K. and Mankekar, G. (2021) Is Betahistine Effective in the 
Treatment of Ménière’s Disease? Laryngoscope, 131, 2639-2640.  
https://doi.org/10.1002/lary.29535 

[100] Liu, J.L., Liu, J.G., Chen, X.B. and Liu, Y.H. (2020) The Benefits of Betahistine or 
Vestibular Rehabilitation (Tetrax Biofeedback) on the Quality of Life and Fall Risk 
in Patients with Ménière’s Disease. The Journal of Laryngology & Otology, 134, 
1073-1076. https://doi.org/10.1017/S0022215120002509 

[101] Dyhrfjeld-Johnsen, J. and Attali, P. (2019) Management of Peripheral Vertigo with 
Antihistamines: New Options on the Horizon. British Journal of Clinical Pharma-
cology, 85, 2255-2263. https://doi.org/10.1111/bcp.14046 

[102] Gruber, M., Cohen-Kerem, R., Kaminer, M. and Shupak, A. (2012) Vertigo in Child-
ren and Adolescents: Characteristics and Outcome. The Scientific World Journal, 
2012, Article ID: 109624. https://doi.org/10.1100/2012/109624 

[103] Pellegrino, N., Di Stefano, V., Rotondo, E., Graziosi, A., Rispoli, M.G., Torrente, A., 
Lupica, A., Brighina, F., Raucci, U. and Parisi, P. (2022) Neurological Vertigo in the 
Emergency Room in Pediatric and Adult Age: Systematic Literature Review and 
Proposal for a Diagnostic Algorithm. Italian Journal of Pediatrics, 48, Article No. 
125. https://doi.org/10.1186/s13052-022-01313-7 

[104] Zwergal, A. and Dieterich, M. (2020) Vertigo and Dizziness in the Emergency 
Room. Current Opinion in Neurology, 33, 117-125.  
https://doi.org/10.1097/WCO.0000000000000769 

[105] Edlow, J.A. and Newman-Toker, D. (2016) Using the Physical Examination to Di-

https://doi.org/10.4236/oalib.1110164
https://doi.org/10.1007/s00228-019-02741-x
https://doi.org/10.1007/978-3-319-97858-1
https://doi.org/10.1007/s11892-018-0976-6
https://doi.org/10.18231/j.jpbs.2021.001
https://doi.org/10.1080/00016489.2019.1658898
https://doi.org/10.13075/ijomeh.1896.01330
https://doi.org/10.1002/lary.29535
https://doi.org/10.1017/S0022215120002509
https://doi.org/10.1111/bcp.14046
https://doi.org/10.1100/2012/109624
https://doi.org/10.1186/s13052-022-01313-7
https://doi.org/10.1097/WCO.0000000000000769


L. Saeed et al. 
 

 

DOI: 10.4236/oalib.1110164 20 Open Access Library Journal 
 

agnose Patients with Acute Dizziness and Vertigo. Journal of Emergency Medicine, 
50, 617-628. https://doi.org/10.1016/j.jemermed.2015.10.040 

[106] Guth, P.S., Perin, P., Norris, C.H. and Valli, P. (1998) The Vestibular Hair Cells: 
Post-Transductional Signal Processing. Progress in Neurobiology, 54, 193-247.  
https://doi.org/10.1016/S0301-0082(97)00068-3 

[107] Soto, E., Vega, R. and Seseña, E. (2013) Neuropharmacological Basis of Vestibular 
System Disorder Treatment. Journal of Vestibular Research, 23, 119-37.  
https://doi.org/10.3233/VES-130494 

[108] Panula, P., Chazot, P.L., Cowart, M., Gutzmer, R., Leurs, R., Liu, W.L., Stark, H., 
Thurmond, R.L. and Haas, H.L. (2015) International Union of Basic and Clinical 
Pharmacology. XCVIII. Histamine Receptors. Pharmacological Reviews, 67, 601-655. 
https://doi.org/10.1124/pr.114.010249 

[109] Sánchez-Borges, M. and Ansotegui, I.J. (2019) Second Generation Antihistamines: 
An Update. Current Opinion in Allergy and Clinical Immunology, 19, 358-364.  
https://doi.org/10.1097/ACI.0000000000000556 

[110] Massari, N.A., Nicoud, M.B. and Medina, V.A. (2020) Histamine Receptors and 
Cancer Pharmacology: An Update. British Journal of Pharmacology, 177, 516-538.  
https://doi.org/10.1111/bph.14535 

[111] Gutiérrez-Abejón, E., Herrera-Gómez, F. and Álvarez, F.J. (2021) Trends in the Use 
of Antihistamines with Reference to Drivers between 2015 and 2019: A Popula-
tion-Based Registry Analysis. Fundamental & Clinical Pharmacology, 35, 1168- 
1178. https://doi.org/10.1111/fcp.12680 

[112] Nyberg, S., Abbott, N.J., Shi, X., Steyger, P.S. and Dabdoub, A. (2019) Delivery of 
Therapeutics to the Inner Ear: The Challenge of the Blood-Labyrinth Barrier. 
Science Translational Medicine, 11, eaao0935.  
https://doi.org/10.1126/scitranslmed.aao0935 

[113] Amini, A., Heidari, K., Kariman, H., Taghizadeh, M., Hatamabadi, H., Shahrami, 
A., Derakhshanfar, H. and Asadollahi, S. (2015) Histamine Antagonists for Treat-
ment of Peripheral Vertigo: A Meta-Analysis. The Journal of International Ad-
vanced Otology, 11, 138-142. https://doi.org/10.5152/iao.2015.1169 

[114] Fein, M.N., Fischer, D.A., O’Keefe, A.W. and Sussman, G.L. (2019) CSACI Position 
Statement: Newer Generation H1-Antihistamines Are Safer Than First-Generation 
H1-Antihistamines and Should Be the First-Line Antihistamines for the Treatment 
of Allergic Rhinitis and Urticaria. Allergy, Asthma & Clinical Immunology, 15, Ar-
ticle No. 61. https://doi.org/10.1186/s13223-019-0375-9 

[115] Chazot, P.L., Johnston, L., Mcauley, E. and Bonner, S. (2019) Histamine and Deli-
rium: Current Opinion. Frontiers in Pharmacology, 10, Article 299.  
https://doi.org/10.3389/fphar.2019.00299 

[116] Chu, D.K., Oykhman, P. and Sussman, G.L. (2021) How to Use Antihistamines. 
Canadian Medical Association Journal, 193, E478-E479.  
https://doi.org/10.1503/cmaj.201959 

[117] Obara, I., Telezhkin, V., Alrashdi, I. and Chazot, P.L. (2020) Histamine, Histamine 
Receptors, and Neuropathic Pain Relief. British Journal of Pharmacology, 177, 580- 
599. https://doi.org/10.1111/bph.14696 

[118] Thurmond, R.L., Venable, J., Savall, B., La, D., Snook, S., Dunford, P.J. and Ed-
wards, J.P. (2017) Clinical Development of Histamine H4 Receptor Antagonists. In: 
Hattori, Y. and Seifert, R., Eds., Histamine and Histamine Receptors in Health and 
Disease. Handbook of Experimental Pharmacology, Vol. 241, Springer, Cham, 301- 
320. https://doi.org/10.1007/164_2016_130 

https://doi.org/10.4236/oalib.1110164
https://doi.org/10.1016/j.jemermed.2015.10.040
https://doi.org/10.1016/S0301-0082(97)00068-3
https://doi.org/10.3233/VES-130494
https://doi.org/10.1124/pr.114.010249
https://doi.org/10.1097/ACI.0000000000000556
https://doi.org/10.1111/bph.14535
https://doi.org/10.1111/fcp.12680
https://doi.org/10.1126/scitranslmed.aao0935
https://doi.org/10.5152/iao.2015.1169
https://doi.org/10.1186/s13223-019-0375-9
https://doi.org/10.3389/fphar.2019.00299
https://doi.org/10.1503/cmaj.201959
https://doi.org/10.1111/bph.14696
https://doi.org/10.1007/164_2016_130


L. Saeed et al. 
 

 

DOI: 10.4236/oalib.1110164 21 Open Access Library Journal 
 

[119] Venail, F., Attali, P., Wersinger, E., Gomeni, R., Poli, S. and Schmerber, S. (2018) 
Safety, Tolerability, Pharmacokinetics and Pharmacokinetic-Pharmacodynamic Mod-
elling of the Novel H4 Receptor Inhibitor SENS-111 Using a Modified Caloric Test 
in Healthy Subjects. British Journal of Clinical Pharmacology, 84, 2836-2848.  
https://doi.org/10.1111/bcp.13744 

[120] Salcedo, C., Pontes, C. and Merlos, M. (2013) Is the H4 Receptor a New Drug Target 
for Allergies and Asthma? Frontiers in Bioscience, 5, 178-187.  
https://doi.org/10.2741/E606 

 
 

https://doi.org/10.4236/oalib.1110164
https://doi.org/10.1111/bcp.13744
https://doi.org/10.2741/E606

	Vertigo and H4 Antagonist Effect on Vestibular Symptoms
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Differential Diagnosis
	2.1. Common Peripheral Causes
	2.1.1. Benign Paroxysmal Positional Vertigo
	2.1.2. Meniere’s Disease (MD)
	2.1.3. Vestibular Neuritis
	2.1.4. Labyrinthitis
	2.1.5. Eustachian Tube Dysfunction

	2.2. Central Vertigo
	2.3. Drug-Induced Vertigo
	2.4. Psychogenic Vertigo

	3. Treatment
	3.1. Symptomatic Treatment
	3.2. Vestibular Rehabilitation

	4. Discussion
	5. Conclusion
	Conflicts of Interest
	References

