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Background and methods: An efficacy population of 245 patients with vertigo of peripheral
vestibular origin was recruited in Romania as part of a 3-month multinational, post-marketing
surveillance study of open-label betahistine 48 mg/day (OSVaLD). Endpoints were changes
in the Dizziness Handicap Index (primary endpoint), Medical Outcome Study Short-Form 36
(SF-36v2®), and the Hospital Anxiety and Depression Scale.

Results: During treatment, the total Dizziness Handicap Index score improved by 41 points (on
a 100-point scale). Statistically significant improvements of 12—14 points were recorded in all
three domains of the Dizziness Handicap Index scale (P<<0.0001). Betahistine therapy was also
accompanied by progressive improvements in mean Hospital Anxiety and Depression anxiety
and depression scores (P<<0.0001) and significant improvements in both the physical and mental
component summary of the SF-36v2 (P<<0.0001). Betahistine was well tolerated, with only one
suspected adverse drug reaction recorded in the Romanian safety population (n=259).
Conclusion: Betahistine 48 mg/day was associated with improvements in multiple measures
of health-related quality of life and had a good tolerability profile in these Romanian patients
with recurrent peripheral vestibular vertigo.
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Introduction

OSValLD (Observational Study in patients suffering from recurrent peripheral
vestibular Vertigo to assess the effect of betahistine 48 mg/day on quality of Life
and Dizziness symptoms) documented a positive effect of betahistine therapy on
health-related quality of life (HRQoL) in a multinational population of patients
with recurrent peripheral vestibular vertigo."? OSVaLD was conducted in 13
countries, with the single largest patient contingent recruited in Romania. This
supplementary report of findings from OSVaLD examines HRQoL trends in the
Romanian participants.

Materials and methods

Details of the methodology of OSVaLD have been published previously,'? and read-
ers are referred to those sources for particulars of statistical methods and sample size
calculations. OSVaLD was a post-marketing surveillance study of open-label beta-
histine in patients with vertigo of peripheral vestibular origin, and was undertaken in
primary care centers in 13 countries with a planned duration of 3 months. The daily
dose of betahistine was 48 mg/day, administered as 24 mg twice daily or 16 mg three
daily as specified by the relevant product information for each country.
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Scores on the Dizziness Handicap Index (DHI), the Medical
Outcome Study Short-Form 36 (SF-36v2%), and the Hospital
Anxiety and Depression Scale (HADS) were to be measured
at baseline, at regular intervals during the study, and at study
completion in the efficacy population (ie, patients who were
prescribed betahistine at baseline and who attended at least one
subsequent clinic visit and generated at least one score for at
least one endpoint scale at baseline and at one or more later
visits). The primary efficacy outcome was the change from
baseline in total DHI score at 3 months. Statistical treatments of
all three endpoints, including provisions for missing data, have
been reported in detail elsewhere.!? All the endpoint indices
used have been extensively evaluated and validated.*'?

The safety population, from which reports of adverse
drug reactions were collated, consisted of all patients who
received a prescription of betahistine at baseline and who
made at least one clinic visit after baseline.

The design and conduct of OSVaLD conformed to
international principles of Good Clinical Practice and the
Declaration of Helsinki. The study protocol was submit-
ted to independent institutional review as required by local
regulatory provisions, for approval prior to starting the study.
Informed consent was obtained from each patient as stipu-
lated by local laws and regulations before they participated
in the study. Patients were advised that they could withdraw
from the study at any time if they wished to, that they could
do so for any reason, and that they were not obliged to explain
their reason. They were also assured that withdrawing from
the study would have no effect on other treatments they might
receive. The FOVEA Group (Rueil Malmaison, France) was
responsible for data management and statistical analysis.

Results
In Romania, a total of 262 patients were recruited at 84 centers.
Participating practitioners are named in Supplementary
material. From this initial contingent was derived a safety
population of 259 patients and an efficacy population of 245
patients; these patients were almost exclusively (>99%)
white/Caucasian. Other salient demographic features of each
contingent are shown in Table 1.

Betahistine was most often introduced in response to
a new diagnosis (n=135, 55.1%) or inefficacy of existing
therapy, which accounted for most of the remainder of the
patients (n=97, 39.6%). The single most often recorded
diagnosis associated with use of betahistine was peripheral
vestibular vertigo of unknown pathophysiology (PVVP;
n=102, 41.6% of cases); other prominent diagnoses included
benign paroxysmal positional vertigo (BPPV; n=42, 17.1%)

Table | Demographic features of the Romanian efficacy and
safety subpopulations of the OSValLD study

Efficacy population Safety population

(n=245) (n=259)
Sex, n (%)
Male 87 (35) 93 (36)
Female 158 (65) 166 (64)
Age (years) (mean =£SD)  54.6+14.9 54.4x15.1
Age class (years), n (%)
18-29 11 (4.7) 13 (5.2)
30-39 30 (12.8) 33(13.3)
4049 42 (17.9) 44 (17.7)
50-59 66 (28.2) 68 (27.4)
6069 46 (19.7) 49 (19.8)
70-79 28 (12) 30 (12.1)
80-89 9(3.8) 9 (3.6)
=90 2 (0.9) 2 (0.8)
Height (cm) (mean +SD) 16648 16718
Weight (kg) (mean +SD)  72.1%12.4 72+12.6
BMI (kg/m?) (mean £ SD)  26+4.2 25.9+4.2

Abbreviations: BMI, body mass index; SD, standard deviation; OSValD,
Observational Study in patients suffering from recurrent peripheral vestibular
Vertigo to Assess the effect of betahistine 48 mg/day on quality of Life and Dizziness
symptoms.

and Méniére’s disease (n=38, 15.5%). Across these three
diagnoses, the proportions of cases attributed to a new diag-
nosis or inefficacy of current therapy were similar to those
for the Romanian contingent as a whole. Multiple diagnoses
were recorded in 21 cases (8.6%).

Almost 12% of patients in the efficacy contingent (n=29)
had a diagnosis of ear infection and 14.7% had records of
psychosomatic or psychiatric disorders, such as hyperven-
tilation or panic disorder (n=36). Cerebrovascular diseases
(=30%), cardiac diseases (=25%), and metabolic disorders
(=14%) were widely recorded.

Betahistine was almost exclusively prescribed at base-
line at a dosage of 24 mg twice daily (n=240, 98%) in the
Romanian contingent, and there was almost no change in
betahistine dosage distribution during the study. Mean treat-
ment duration was 90+£14.5 days.

Combination antivertiginous therapy (meaning betahis-
tine plus at least one other drug) was prescribed at baseline
for 77 patients (31.4%), with gingko biloba being the single
most widely used additional drug recorded (n=23). Use of
combination therapy had declined to 24.1% (n=59) by the
end of the study, with gingko biloba still the most frequently
recorded agent used in this context (n=21, 8.6%). Among
the single-diagnosis categories, combination therapy was
more likely to be associated with Méniére’s disease (=37%)
than with PVVP or BPPV (both =29%). Forty-seven of the
patients prescribed combination therapy were also taking
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cardiovascular drugs judged capable of having an impact
on vertigo and 27 were taking psychotropic drugs judged
capable of having an impact on vertigo.

Efficacy outcomes

DHI score

Net changes in the total DHI score and the three dimen-
sions of that score are illustrated in Figure 1. All those
indices changed significantly from baseline (P<<0.0001).
Changes in all elements of the DHI score were similar
among the three major diagnostic categories of PVVP,
BPPV, and Méniere’s disease, as shown in Figure 2. DHI
responses were similar in both sexes. DHI responses were
slightly larger in patients (n=168) prescribed betahistine
monotherapy than in those (n=77) prescribed combination
therapy, but these differences were small. In both these
categories, the reductions in overall and dimension-specific
DHI scores from baseline were highly statistically signifi-
cant (P<<0.0001).

HADS score

Baseline, end of study, and in-study changes in HADS scores
are summarized in Table 2. Changes in mean HADS scores
for both anxiety and depression between the baseline and
final visits were highly statistically significant (P<<0.0001).
These findings were observed consistently in men and
women and in patients with different diagnoses for the
origins of vertigo.
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Final
visit 7.72 (5.77) 6.52 (6.93) 10.11 (7.65) 24.35 (18.01)

Figure | Changes from baseline in components of the DHI and in total DHI score
in the Romanian efficacy population of the OSValLD study.

Notes: Negative change values signify reduced level of disability. P<<0.0001 for all
intradomain comparisons.

Abbreviations: DHI, Dizziness Handicap Index; OSValLD, Observational Study in
patients suffering from recurrent peripheral vestibular Vertigo to Assess the effect of
betahistine 48 mg/day on quality of Life and Dizziness symptoms.
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Figure 2 Mean changes in elements of the DHI score in patients with diagnoses
of Méniére’s disease, BPPV and PVVP. Total change (improvement) in DHI score is
shown at the bottom of each column.

Abbreviations: BPPV, benign paroxysmal positional vertigo; DHI, Dizziness
Handicap Index; PVVP, peripheral vestibular vertigo of unknown pathophysiology.

SF-36v2 score

At the baseline visit, the mean physical component summary
(PCS) score was 40.2+7.9 and the mean mental component
summary (MCS) score was 35t11. These scores were
indicative of reduced HRQoL status (below the norm of the
general US population). Improvements in both scores were
recorded during the treatment period (P<<0.0001 versus base-
line, Table 3). As shown in Figure 3, there were consistent
improvements in all domains of the SF-36v2 instrument.

Table 2 Trends in HADS-anxiety and HADS-depression scores
and distributions in the Romanian efficacy population of the
OSValD study

Baseline Final Change
visit (final — baseline)

HADS-anxiety score 11+4.4 6.2+3.4 -3.914.8
HADS-anxiety level (%)

Moderate 28.6 83

Severe 253 0.9
HADS-depression 8+4.6 421433 -3.5+4.9
score
HADS-depression level (%)

Moderate 16.7 43

Severe 9.8 0

Notes: Unless indicated otherwise data are shown as the mean * SD. Negatively
change values signify a reduced level of disability.

Abbreviations: SD, standard deviation; HADS, Hospital Anxiety and Depression
Scale; OSValLD, Observational Study in patients suffering from recurrent peripheral
vestibular Vertigo to Assess the effect of betahistine 48 mg/day on quality of Life and
Dizziness symptoms.
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Table 3 On-study trends in the PCS and MCS subscales of the
SF-36v2 in the Romanian efficacy population of the OSVaLD
study

Baseline Final Change
visit (final — baseline)
PCS 40.2+7.9 49.417.4 9+7.4
PVVP 39.817.8 49184 8.318.1
BPPV 41.5+6.8 49.616.3 7.9+6.2
Méniere’s disease 42483 51.316.3 9.5+£7.2
MCS 35%11 47.618 12.6£10.5
PVVP 34.8+11.4 48.716.9 13.1£10.3
BPPV 33.6£10.8 47.7£7.6 13.4£12
Méniere’s disease 361 1.1 48.149.1 12.8+10.6

Notes: Data are shown as the mean * SD. Higher numbers signify a better level
of functioning.

Abbreviations: PCS, Physical Component Summary; PVVP, peripheral vestibular
vertigo of unknown pathophysiology; BPPV, benign paroxysmal positional vertigo;
MCS, Mental Component Summary; SF-36v2, Medical Outcome Study Short-Form
36; OSValLD, a three-month Observational Study in patients suffering from recurrent
peripheral vestibular Vertigo to Assess the effect of betahistine 48 mg/day on quality
of Life and Dizziness symptoms; SD, standard deviation.

Some numerical differences were noted between men and
women in some domain responses, but these were small and
were not subjected to statistical comparison. PCS and MCS
scores improved to a similar extent in patients stratified by
diagnostic category, as shown in Table 3.

Body weight

The mean * standard deviation change in weight between
baseline and the final visit was 0.4£3.7 kg in the efficacy
population, with identical mean changes between men and
women. The average weight gain was smaller in patients
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with PVVP (n=102, 0.245.2 kg) than in those with BPPV
or Méniere’s disease (n=80, =0.612 kg).

Subjective assessment of efficacy

Patients’ assessments of treatment are illustrated in Figure 4,
stratified by recorded cause of vertigo. Regardless of diagnos-
tic category, almost all patients rated betahistine therapy as
“excellent” or “good”. No material differences in assessment
levels were seen between men and women. Physicians’ and
patients’ impressions of treatment showed close alignment
(r=0.76, P<<0.0001).

Safety and tolerability

The only suspected adverse drug reaction (ADR) recorded
in the Romanian contingent was a case of dyspepsia in a
46-year-old male patient. The relationship to study medica-
tion was recorded as “probable” but the event was not clas-
sified as either severe or serious.

In the study as a whole, 49 patients were reported as hav-
ing a total of 76 ADRs. Twenty of the patients affected by
suspected ADRs were in the Brazilian contingent and 12 in
Slovenia and Spain. More patients experienced a suspected
ADR at a dosage of 24 mg twice daily than at 16 mg three
times daily (25 versus seven; dosage data not recorded for
28 suspected ADRs).

The most frequently reported suspected ADRs were gas-
trointestinal disorders (33 events in 27 patients, principally
abdominal pain upper, nausea or dyspepsia) and nervous

M Baseline

M Final visit

SF RE MH

Figure 3 Changes from baseline in the domains of the SF-36v2 instrument in the Romanian efficacy population of the OSValLD study (n=245).

Notes: Data are shown as the mean * SD. Higher numbers signify a better level of functioning. P<<0.0001 for all intradomain comparisons.

Abbreviations: PF, physical functioning; RP, role limitation physical; BP, bodily pain; GH, general health perception; VT, vitality; SF, social functioning; RE, role limitation
emotional; MH, mental health; OSVaLD, Observational Study in patients suffering from recurrent peripheral vestibular Vertigo to Assess the effect of betahistine 48 mg/day
on quality of Life and Dizziness symptoms; SD, standard deviation; SF-36v2, Medical Outcome Study Short-Form 36.
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Figure 4 Patients’ impression of betahistine therapy in the Romanian efficacy
population of OSValLD (n=245).
Abbreviations: OSValLD, Observational Study in patients suffering from recurrent
peripheral vestibular Vertigo to Assess the effect of betahistine 48 mg/day on quality
of Life and Dizziness symptoms.

system disorders (14 events in 13 patients, principally
headaches). The majority of suspected ADRs were character-
ized as mild (47 events in 33 patients) or moderate (28 events
in 19 patients). No deaths were reported during the study.

Discussion

This secondary analysis, based on the Romanian contingent
of the OSVaLD population, replicates the demonstration of
improved HRQoL with betahistine that was recorded in the
primary results.

Diseases of the peripheral vestibular system can have a
significant adverse impact on the lives of patients.!*!* Data
from Romanian participants in OSVaLD provided some
corroboration of that view, with relatively high baseline
mean scores on the HADS.">"'" The baseline SF-36v2 data
are also consistent with the premise of low HRQoL in this
subpopulation.'®

The primary efficacy criterion evaluated was the absolute
change in mean total DHI score between the baseline and final
(3-month) visits. Substantial improvements were registered
on this measure, with a 41-point reduction in the mean total
score and reductions of 12, 14, and 14 points, respectively, in
the physical, emotional, and functional domains of the scale.
These improvements were statistically robust (P<<0.0001)
and were broadly consistent across various subgroups,
including sex and disease status at baseline. The improve-
ment in total DHI score greatly exceeded the threshold for a
minimally important change.'**

Statistically significant (P<<0.0001) and clinically
meaningful improvements were also recorded with the

HADS questionnaire and the PCS and MCS components
of the SF-36v2. This consistency of effect across scales
gives confidence that the responses seen are authentic,
although the exploratory nature of the analysis must be
borne in mind.

Our findings are compatible with evidence from a meta-
analysis supporting the beneficial effects of betahistine in
Ménieére’s disease and vestibular vertigo?' and with obser-
vations and findings from trials in which betahistine has in
several instances been used as the reference therapy.”> > The
potential for use of betahistine in conjunction with vestibular
rehabilitation maneuvers has recently been the subject of a
local case report? and should be noted, although the OSVaLD
data offer no direct experiences on that point.

The finding of improved HRQoL among patients with
BPPV who received betahistine during this study was con-
sidered at some length in the report of primary findings of
this study,! and some further remarks on this subject may be
offered. Particle repositioning is the preferred and recom-
mended treatment for BPPV,?” and nothing in our present
data or the overall findings of OSVaLD contradict that advice.
However, in OSVaLD as a whole, in our subpopulation and
in the REVERT registry,?® a high percentage of patients with
a diagnosis of BPPV were treated with betahistine. Hence,
the reality of primary care as revealed in these data appears
to be that physicians make extensive use of betahistine
in this situation, regardless of expert recommendations.
Whether or not betahistine is effective in this indication
cannot be confirmed from our data, although the fact that
the impact of betahistine on HRQoL in BPPV patients was
similar to that in patients with other diagnoses suggests to
us that it confers some benefits; an alternative explanation
of this similarity would require an extensive placebo effect
operating across all diagnostic categories. As noted in the
report of the primary data, the scale of the patient database
for HRQoL-related effects of betahistine in BPPV gener-
ated by OSVaLLD compares favorably with the dataset for
canalith repositioning.! That in itself does not prove benefit
from betahistine but, combined with our own observations, it
leads us to believe that there is perhaps some benefit from this
intervention in at least a proportion of patients with BPPV.
Another possibility is that the prescription of betahistine in
this indication®® is indicative of a lack of confidence on the
part of primary care doctors in their ability to successfully
perform repositioning maneuvers; such a conclusion is not
per se incompatible with a favorable effect of betahistine,
although it would imply other primary motives for using
drug therapy. The lack of robust direct comparisons between
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repositioning and drug therapy has been noted elsewhere®
and remains deserving of attention.

Also untested in OSVaLD was the possible effect of
higher doses of betahistine in Méniére’s disease. It is widely
held (see, for example, Strupp et al*) that the appropriate
dosage of betahistine in this condition is 48 mg three times
daily, ie, three times the dose examined in OSVaLD. Even
higher doses (up to 480 mg/day) have been used with benefit
in severe cases.*! These data suggest the possibility that the
beneficial effects of betahistine on HRQoL seen in patients
with Méniére’s disease in the Romanian contingent of
OSValLD may underrepresent the full effect that might be
achieved with a larger dose.

OSVaLD was an open-label observational study; there are
acknowledged limitations to studies of this type,* but it was
a practical and appropriate format for a multinational trial
conducted within the framework of routine care and compli-
ant with the provisions and principles of the Strengthening
the Reporting of Observational Studies in Epidemiology
methodology.* Adrion and Mansmann* have recently dis-
cussed the merits of Bayesian methodologies for the analysis
of clinical trials with longitudinal count data as the primary
endpoint, specifically vertigo. This is an approach that may
find application in future studies.

Safety experience with betahistine in OSVaLD was
generally satisfactory, with ADRs affecting <2.5% of the
study population. Many of these suspected ADRs were pre-
dominance of gastrointestinal and nervous system disorders,
which is compatible with other reports about betahistine;*
the drug appears to retain a good tolerability profile even
when administered for Méniére’s disease at doses ten times
higher than those used in OSVaLD.*! There was distinct
national variation in rates of suspected ADR reporting, with
only one suspected ADR being reported in the Romanian
contingent, compared with reports of suspected ADRs in 20
patients in Brazil.

Conclusion

In 245 Romanian patients diagnosed with recurrent periph-
eral vestibular vertigo, betahistine 48 mg/day for 3 months
was associated with sustained and statistically significant
improvements in multiple indices of HRQoL. The safety and
tolerability of the treatment were good in this cohort, with
only one reported suspected ADR.
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