
E'S DISEASE

with emphasis on the effect of betahistine SR



c



The clinical drug trial in Menière's disease



RIJKSUNIVERSITEIT TE UTRECHT

2226 7136



m Q

The clinical drug trial in 
Menière's disease

with emphasis on the effect of betahistine SR

Klinisch geneesmiddelenonderzoek bij de ziekte van Menière
met de nadruk op het effect van betahistine SR

(met een samenvatting in het Nederlands)

BIBLIOTHEEK DER 
RïjKSUNIVERSiTEiT

UTRECHT

proefschrift

Ter verkrijging van de graad van doctor 

aan de Rijksuniversiteit te Utrecht 

op gezag van de Rector Magnificus, Prof. Dr J.A. van Ginkel 

ingevolge het besluit van het College van Dekanen 

in het openbaar te verdedigen 

op dinsdag 28 april 1992 te 14.30 uur

door

Judith Theodora Schmidt
geboren op 5 april 1958 te Leiden



Promotor: Prof. Dr E.H. Huizing

verbonden aan de Faculteit der Geneeskunde van de Rijksuniversiteit 

te Utrecht

Publication of this thesis was supported by Entermed BV, Duphar Nederland BV, 

Astra Pharmaceutica BV, ARTU Biologicals NV, Glaxo BV, SmithKline Beecham 

Farma, Schering-Plough BV, UCB Farma Nederland BV, Roussel BV, Bayer 

Nederland BV, the ORLU Foundation.



^^ï-v» /ytC'^CAo



The work presented in this thesis was performed at the Department of Otorhinolaryngology, 

University Hospital Utrecht, The Netherlands, as part of the concerted research pro

gramme entitled 'Analysis of Inner Ear Disorders'.

This Ph.D. Thesis is published as Supplement 497, Acta Oto-Laryngologica (Stockholm), 

1992

Niets uit deze uitgave mag worden verveelvoudigd en/of openbaar gemaakt door middel 

van druk, fotokopie, microfilm of op welke wijze ook, zonder voorafgaande schriftelijke 

toestemming van de auteur.

No part of this book may be reproduced in any form by print, photoprint, microfilm or any 

other means without written permission from the author.

CIP-DATA KONINKLIJKE BIBLIOTHEEK, DEN HAAG.

The clinical drug trial in Meniere's disease, with emphasis on the effect of betahistine SR 

/Judith Theodora Schmidt. - Utrecht: University Utrecht, Faculty of Medicine 

Thesis University Utrecht. - With ref. - with summary in Dutch 

ISBN 90-393-0201-4

Subject heading: Meniere's disease, clinical drug trial, betahistine SR.

© 1992 Schmidt



Contents

I I General introduction 9

II I A review of clinical drug trials on betahistine in audio-vestibular disorders 13

III I Sustained-release betahistine dihydrochloride 45

Betahistine SR in the treatment of Menière's disease
A placebo-controlled, randomized, double-blind, cross-over trial

IV I Methods 55

V I Patients 75

VI I Subjective results 91

VII I Objective results 113

VIII I The AAOO 1972 and AAO-HNS 1985 guidelines for reporting treatment 141

results in Menière's disease

IX I The ideal clinical drug trial in Menière's disease 153

X I Summary and conclusions 175

Samenvatting en conclusies

Glossary

Dankwoord

Curriculum vitae





General introduction



Introduction Introduction

In four different papers, all published in 1861, Prosper Menière described a 

condition, summarized at the end of the fourth article as:

"1. A previously completely healthy auditory organ can suddenly become the seat 

of disturbances of function consisting of noises of varying nature, continuous or 

intermittent, and these noises are soon accompanied by a more or less severe loss 

of hearing.

2. These disturbances of function which have their seat in the internal auditory 

organ can give cause to attacks taken for cerebral origin, such as vertigo, dizziness, 

uncertain gait, staggering and falling, and are in addition accompanied by nausea, 

vomiting and loss of consciousness.

3. These attacks, which are of an intermittent nature, are soon followed by an 

increasing deafness, and often a sudden and complete loss of hearing.

4. Everything points in the direction that the organic lesion which is the cause 

ofthese disturbances of function is localized in the semicircularcanals." (Menière, 

1861).

Menière was the first to stress that this combi nation of symptoms could be caused 

by a disorder of the labyrinth. As a result the condition bears his name ever since 

and has become known as Menière's disease (or sometimes Menière's syn

drome) (Torok, 1983).

Since its first description the disease has been subject to much discussion and 

controversy. There isstill no unanimity on its definition. Its etiology and pathogenesis 

are poorly understood. Considerable differences of opinion exist as to the value 

of the various therapeutic modalities, in particular surgical treatment. There is not 

even agreement on howto spell the name Menière (orMénière) (Williams, 1952; 

Atkinson, 1961; Tarlé ,1961; Kaufman Arenberg, 1980; Vosteen et al, 1981; Pfaltz, 

1986; Kitahara, 1990).

In the Netherlands and in most European countries the present therapeutic 

approach is mainly conservative and consists of giving moral support, advice on 

lifestyle and administration of certain medications. The most commonly used 

drugs are vasodilators, Calcium-entry blockers and antivertiginous, antidiuretic 

and psychotherapeutic agents. The scientific basis for their use is scanty and 

sometimes even absent.

Only a small number of the numerous publications that have appeared on the 

medical treatment of Menière's disease meet the presently accepted require

ments of phase III clinical drug trials (Pocock, 1983). Studying the effect of a certain 

treatment is hampered by the difficulty in defining Menière's disease and by the
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capricious character of the disease, with its spontaneous remissions and 

exacerbations.

Outline of this thesis

1. An overview of studies on the use of betahistine in the treatment of Menière's 

disease and other audio-vestibular disorders is presented in Chapter II. The 

studies reviewed were critically analysed with regard to the basic requirements 

of clinical drug trials (comparativeness, internal and external validity). Detailed 

information on the sustained-release form of betahistine dihydrochloride 

(betahistine SR) is presented in Chapter III.

2. We have conducted a placebo-controlled, randomized, double-blind, cross

over study on the effect of sustained-release betahistine dihydrochloride in 

patients suffering from Menière's disease. The methods, patients, and the 

subjective and objective results are presented in Chapter IV, V, VI and VII.

3. The guidelines on reporting results in Menière's disease as published by the 

American Academy on Ophthalmology and Otolaryngology in 1972 and by the 

American Academy of Otolaryngology - Head and Neck Surgery in 1985 are 

discussed in Chapter VIII. In addition the applicability of these criteria to the 

reporting of results in clinical drug trials is commented upon.

4. A proposal forthe 'ideal clinical drug trial in Menière's disease', based on our 

experience in conducting the betahistine SR trial and on analysis of previous trials, 

is presented in Chapter IX. It is hoped that not only patients suffering from the 

disease but also future investigators will benefit from our experiences. Therefore 

we elaborate on how we handled the difficulties that we encountered while 

conducting the trial and in subsequent analysis of the results.

11



Introduction References

1 I Atkinson M. Menière's original papers. Acta Otolaryngol 1961; Suppl 162; 7-78.

2 I Kaufman Arenberg I (Ed). Symposium on Menière's disease. Otolaryngol Clin North Am

1980; 13; 565-786.

3 I Kitahara M (Ed). Menière's disease. Springer, Tokyo. 1990.

4 I Menière P. Sur une forme de surdité grave dépendant d’une lésion de l'oreille interne.

Bulletin de l'Académie impériale de médecine. Paris. 1861.

5 I Pocock SJ. Clinical trials. A practical approach. Wiley & Sons, Chichester. 1983.

6 I Pfaltz CR (Ed). Controversial aspects of Menière's disease. Thieme, Stuttgart. 1986.

7 I Tarlé Y. Prosper Menière et la naissance de la menièrologie (1861-1961). Paris.

1961.

8 I Torok N. Prosper Menière, a pioneer in otology of the 19th century. In: Oosterveld WJ (Ed).

Menière's disease. A comprehensive appraisal. Wiley & Sons, Chichester.

1983; pi-7.

9 I Vosteen K-H,Schuknecht H, PfaltzCR.WersällJ, Kimura RS, Morgenstern C, Juhn SK (Eds).

Menière's disease. Pathogenesis, diagnosis and treatment. Thieme, Stuttgart. 1981.

10 I Williams HL. Menière's disease. Charles C Thomas, Springfield. 1952.

12



A review of clinical drug trials on betahistine in 
audio-vestibular disorders

1 I Requirements of clinical drug trials in Menière's disease

2 I Review studies on the treatment of Menière's disease

3 I Betahistine in audio-vestibular disorders

4 I Betahistine in Menière's disease

5 I Betahistine in aggregated groups of patients with Menière's disease, Menière's syndrome

and other audio-vestibular disorders

6 I Betahistine in audio-vestibular disorders other than Menière's disease

7 / Conclusion



The literature / / Requirements of clinical drug trials in Menière 's disease

The purpose of phase III clinical drug trials is to assess whether a certain drug is 

effective in the treatment of patients suffering from a symptom or disease. A drug 

trial has to meet generally accepted requirements in order to demonstrate the 

effectiveness of a drug (Pocock, 1983). In the Dutch literature recent surveys of 

these requirements have been published byTijssen et al (1987), Lubsen (1987), 

Tijssen et al (1988) and Offerhaus (1988). According to the present standards a 

clinical trial, studying the effectiveness of a drug, should be: 1. comparative,

2. internally valid and 3. externally valid.

Comparative study

A clinical drug study should be comparative; i.e.,the results obtained in the index 

group of patients receiving the drug under study have to be compared to those 

obtained in a reference group of patients, who receive a placebo, another drug, 

surgery or no therapy. A study based on only one group of patients cannot 

demonstrate whether the results are an effect of the therapy or are caused by the 

natural course of the disease. In general, no conclusions about the effect of a 

therapy can be drawn from a non-comparative study.

Internal validity

Atrial should be internally valid; i.e., the methodology used should allow a good 

estimate ofthe therapy-bound effect. Miettinen (1985) defined internal validity as 

"validity with reference to the study base itself (the direct referent of the study 

result)."

The observed course ofthe disease during the trial consists ofthe therapy-bound 

effect, the natural course, external factors (placebo effects, special habits such as 

diet, the use of other medication, etc.) and the observation error on the part ofthe 

patient orthe physician. Observation error will occur ifthe information is assessed 

differently for both groups of patients and ifthe timing of assessment is not the 

same for both groups. When the observed courses in the index group and the 

reference group are compared, the differences only represent the therapy-bound 

effect as long as the natural course, the external factors and the observation error 

are identical in both groups.

The methods usually applied to ensure internal validity are:
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Randomization

The patients have to be admitted at random to either the index or the reference 

group in order to obtain two groups with a comparable natural course and 

prognosis. If a trial is not randomized, the physician can influence the results by 

(unconsciously) allocating a patient to the index or to the reference group. This 

mechanism is referred to as 'confounding by indication'.

'Pseudorandomization' includes allocation based on the odd or even date of 

admission, on the first letter of the patient's surname, alternate allocation, etc. 

This is to be avoided.

Double-blinding

A trial has to be double-blind. Neither doctor nor patient should know which of 

the medications to be studied is being given. In this way the information is 

obtained on the same basis in the index and in the reference group. Thus, the 

physician's observations cannot be prejudiced in favour of the index drug.

Prospective

Randomization and double-blinding imply that an internally valid clinical drug 

trial has to be prospective.

External validity

A study should also be externally valid, meaning that the results can be gener

alized. External validity is defined as "generalisability beyond the experience of 

the study" (Miettinen, 1985). This implies that the patients who are admitted to 

the study have to be representative of a recognizable disease. Therefore the 

disease that is studied has to be strictly defined. Inclusion and exclusion criteria 

have to be formulated as precisely as possible. Internal validity is a conditio sine 

qua non for external validity.

Because of the nature of Menière's disease, with its fluctuating course, we 

arbitrarily set a period of three months as the minimum time for administering 

a drug in a trial. Therefore, in the analysis of studies on Menière's disease, a 

sufficient duration was added as an extra condition for external validity.

2 I Review studies on the treatment of Menière 's disease

Several hundred reports on the treatment of Menière's disease have been 

published over the last four decades. We have traced six major review studies. 

Table 11.1 shows the number of studies on medical and surgical treatment
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The literature reviewed in these articles. On the basis of these reviews, it is not possible to verify 

whetherthe original studies were comparative orvalid, internally and externally.

author (year)

medical

treatment

surgical

treatment

published

between

Torok (1977) 196 257 '51-75

K. Arenberg & Bayer (1977) 25 16 '27-77

Dickens & Graham (1983) 18 54 78-'82

Dickens & Graham (1990) 11 39 '83-'89

Ruckenstein et al (1991) 23 20 75-'90

McKee et al (1991) - 53 '65-'89

Table 11.1. Number of publications on medical and surgical treatment of Menière’s disease, discussed in 

six review articles.

In his well-known and frequently quoted article of 1977, Torok reviewed 834 

publications on Menière'sdisease,all published between 1951 and 1975. Ofthese 

papers 196 concerned medical and 257 surgical treatment. Torok concluded that 

"All the published ideas, regimens and techniques have one significant feature 

in common. They all claim success, but not in 100% of the cases. Recovery varies 

from 60% to 80%. ...For treatment, except for reasonable medical or surgical 

palliation, nothing more can be offered than was offered a half century ago." 

Kaufman Arenberg and Bayer (1977) reviewed 53 articles on Menière's disease 

published between 1927 and 1977, with particular emphasis on hearing. Twenty- 

five articles concerned studies on medical therapy, while 16 discussed studies on 

surgical therapy. Twelve papers on endolymphatic sac surgery, which appeared 

after 1975 and were therefore not included in Torok's review, were studied in 

detail by these reviewers. In conclusion they stated that "Many different modalities 

of medical therapy claim benefit for relief of vertigo in Menière's disease, but few 

attempt to show any benefit for the hearing. Endolymphatic sac decompression 

and drainage operations are shown to be equal in effectiveness or superior to 

medical therapies in the relief of vertigo, as well as considerably effective in 

improving or stabilizing hearing early in the course of the disease (before hearing 

loss has become irreversible, as demonstrated by the glycerol test). ...Cases with 

irreversible hearing losses (negative glycerol tests) late in the course of their 

disease process, derive the greatest benefit from relief of vertigo with vestibular 

neurectomy."

Dickens and Graham (1983), in a Medline review of Menière's disease, found over 

250 articles published in English between 1978 and 1982. Seven of the 18 articles 

on medical management and 50 of the 54 papers on surgical procedures were
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cited. They summarized their findings as follows: "Differences in belief regarding 

pathogenesis are reflected in the current differences in medical and surgical 

treatment. The largest number of authors reporting surgical results are utilizing 

an endolymphatic shunt procedure, with the next largest group using vestibular 

neurectomy. The controversies and broad differences in approach to manage

ment of Meniere's disease can be expected to continue until additional knowledge 

is gained of the physiology and pathophysiology of the inner ear."

Their second Medline review (Dickens and Graham, 1990) targetted papers on 

Menière's disease published from 1983 to 1989. Over 300 articles were found in 

the English-language literature. Of these publications 109 studies concerning 

"major trends in Menière's disease" were selected, 11 on medical and 39 on 

surgical therapy. In their summary they stated that some of the long-term follow

up studies demonstrate that shunt procedures provide only short-term relief from 

vertigo and no long-term preservation of hearing. No conclusions were given 

concerning the studies on medical therapy.

In a recent paper, "The Treatment of Menière's Disease: Torok Revisited," 

Ruckenstein et al (1991) reviewed 49 of almost 150 articles that appeared between 

1975 and 1990 in English-language journals. The results of 23 studies on medical 

treatment and 20 studies on surgical treatment were discussed. Regarding 

medical treatment, they concluded that "Vestibular suppressants are the only 

medications that have definitely been shown to be capable of alleviating acute 

attacks of vertigo. Some role may exist for the short-term use of betahistine, but 

further studies are necessary. When critically reviewed, no other medication, 

including diuretics, has been shown to improve symptoms betterthan a placebo. 

This is not to say that the placebo or nonspecific effects of treatments have no 

value. Rather, physicians should acknowledge that they are employing nonspe

cific therapy, and choose the most benign placebo available."

McKee et al (1991) reviewed the literature on the results of surgical procedures 

for Menière's disease. They reported the use of eitherthe 1972 AAOO (American 

Academy of Ophthalmology and Otolaryngology) orthe 1985 AAO-HNS (Ameri

can Academy of Otolaryngology - Head and Neck Surgery) criteria (Chapter VIII) 

in 35 papers on endolymphatic sac surgery and in 18 on other surgical procedures. 

The majority of reported results show a successful outcome in the range of 60% 

to 80%.
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The literature 3 I Studies on the effect of betahistine in audio-vestibular disorders

After the synthesis of betahistine dihydrochloride in 1941, Horton (1962) was the 

first to use the drug clinically to treat vasomotor disorders such as headache, 

migraine and vasomotor rhinitis. Many publications on betahistine therapy have 

since appeared.

Aspartof our study we have reviewed all clinical trials using betahistine for audio- 

vestibular disorders in general and for Menière's disease in particular. Fifty-six 

publications (1965 -1991) were tracked down. The number of trials and the 

disease, syndrome or symptom(s) studied are presented in Table 11.2.

Disease, syndrome, symptom(s) Number of studies

Menière's disease 22

Menière's disease + other symptom(s) 19

Menière's syndrome 3

Menière's syndrome + other symptom(s) 2

Vertigo 7

Vertigo + tinnitus 2

Sudden deafness 1

Total 56

Table 11.2. Number of studies on the effect of betahistine in patients with various audio-vestibular disorders 

published between 1965 and 1991.

4 I Betahistine in Menière's disease

Since 1965 22 studies have been published on the effect of betahistine in the 

treatment of Menière's disease. These studies were critically evaluated with 

regard to the basic requirements of being comparative, internally valid and 

externally valid. The findings are presented in Table 11.3.

Table 11.3. Evaluation of the studies on the effect of betahistine in the treatment of Menière’s disease, 

published between 1965 and 1991, with regard to the basic requirements of a clinical drug trial in Menière's 

disease. Three studies were comparative, randomized, double-blind and had tested the medication for at 

least three months. A fourth study fulfilled these requirements as well, except that randomization was not 

explicitly mentioned.

+ = requirements fulfilled - = requirements not or not sufficiently fulfilled ? = not mentioned 

d = day(s); w = week(s); m = month(s); y = year(s)

18
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The literature Internal validity was based on randomization and double-blinding. If a study was 

not comparative, the requirements of randomization and double-blinding were 

not applicable. External validity was based on a trial duration of at least three 

months and a distinct definition of the disease.

If these criteria are applied to the studies analysed, only three meet all the 

requirements. These are the studies by Aantaa and Skinhpj (1976), Frew and 

Menon (1976) and Wilmot and Menon (1976). The study by Petermann and Mulch 

(1982) also meets the requirements, except that randomization is not explicitly 

mentioned.

In the remaining 18 studies one or more requirements were not fulfilled:

• 13 were not comparative,

• 16 were not randomized properly (or randomization was not applicable since 

the study was not comparative), while one study did not mention randomization,

• 15 were not double-blind (or double-blinding was not applicable since the 

study was not comparative) and

• 10 did not have a minimum duration of three months.

The three qualifying studies and the study by Petermann and Mulch will be 

discussed in detail.

Analysis of the qualifying studies

1. Aantaa E and Skinhoj A.

Controlled clinical trial comparing the effect of betahistine hydrochloride and

perchlorperazine maleate on patients with Menière's disease.

Ann Clin Res 1976; 8: 284-287.

Design of trial

Thirty patients with acute severe, incapacitating attacks of Menière's disease were 

included in a randomized, double-blind cross-over study consisting of two 

treatment periods of four months each, with a single-blind placebo wash-out 

period of one month in between. Betahistine, 8 mg t.i.d., was compared with 

prochlorperazine (Stemetil®), 5 mg t.i.d., which had been, until then, the drug of 

choice of the authors. The diagnosis was based on "the episodes of rotatory 

vertigo attacks, tinnitus in the affected ear and a fluctuating hearing loss with 

recruitment."
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Assessment

Subjective results were assessed by a chart that had been filled in by the patients. 

Objectively, hearing was studied "at each visit" by pure-tone and speech audio

metry, tone decay test and recruitment test; vestibular function was examined by 

electronystagmographically recorded spontaneous and positional nystagmus 

and caloric examination.

Evaluation

• An over-all evaluation based on the investigators' record of the patients was 

made, comprising the subjective report of the patient, the number and severity 

of the attacks and the audiometric results.

• The total number of attacks of vertigo was calculated from the charts of the 

patients.

Results

Four patients withdrew during the trial and three were excluded because they 

stopped their medication for more than one month. Thus the results of 23 patients 

were finally studied.

• The over-all evaluation showed that "the first treatment period was better in 

six patients, while the second was better in ten patients. Seven patients had no 

preference." After breaking the code betahistine was (significantly) superior to 

prochlorperazine in twelve patients, whereas prochlorperazine was better in four 

patients (one-tailed sign test; no p value given).

• The number of attacks of vertigo was based on 17 charts, since six patients had 

not filled in their charts properly. During the trial period most patients had fewer 

than six attacks. Statistically, these were equally divided over both treatments per 

individual (Pratt signed-ranks test; no p value given).

No side-effects were reported.

Conclusions of authors

Since only 17 patients returned complete charts on their attacks of vertigo, it is 

"difficult to draw any valid conclusion from this part of the study."

Betahistine "offers a significant additional advantage related to safety of long 

term treatment of Menière's disease."

Comments

The trial is well designed. However, no information is given on the contents or 

number of charts that had to be filled in by the patient, nor on the number of visits 

made to the out-patient department. We are not informed how many audiometric 

tests were administered. The p values of the statistical tests are not given.
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The literature 2. Frew IJC and Menon GN.

Betahistine hydrochloride in Meniere's disease. 

Postgrad Med J 1976; 52: 501-503.*:

Design of trial

Twenty-eight patients with symptoms of Menière's disease were admitted. The 

diagnosis was based on "paroxysmal attacks of rotatory vertigo, tinnitus and 

fluctuating sensori-neural deafness." Extensive clinical, neurological and cardio

vascular examinations were carried out. The study was randomized, double

blind, placebo-controlled and cross-over. Patients were given a placebo for four 

weeks "in orderto exclude placebo responders." After this pretreatment period, 

four eight-week treatment periods were entered. Betahistine (four times 8 mg 

daily) and placebo were each administered during two treatment periods. Pa

tients were seen every four weeks.

Assessment

Each patient kept a four-point-scale symptom score card, on which vertigo, 

tinnitus, deafness, fullness in the ear, nausea and vomiting were recorded.

The investigator maintained a record of symptoms as reported during the trial. 

The "initial investigations" were repeated at the end of the pretreatment period 

and after each eight-week treatment period.

Evaluation

• The average total score per patient per month on the symptom cards was 

compared for betahistine and placebo.

• The preference of the investigator for betahistine or placebo was evaluated for 

vertigo, tinnitus, deafness and a "combination of these three symptoms."

Results

Twenty-two patients completed the trial. Six patients withdrew because "they 

were unable to cooperate."

• The average total vertigo score per patient per month showed a considerable, 

significant improvement in favour of betahistine. The tinnitus and deafness score 

improved significantly as well.

• Based on the investigators’ assessment, significantly more patients improved 

during betahistine than during placebo treatment, especially in regard to their 

vertigo, but also concerning tinnitus, deafness and "the three symptoms com

bined."

• Audiograms demonstrated "an improvement of hearing due to betahistine." 

No side-effects were reported.
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Conclusions of authors

"A statistically significant difference has been demonstrated between betahistine 

and placebo, in the treatment of Menière's disease. Vertigo responded best of all, 

but further specific audiological and vestibular studies will be valuable."

"It is submitted that betahistine is now a proved, useful therapeutic agent in the 

treatment of Menière's disease, especially in the control of vertigo."

Comments

We agree with the authors that the treatment periods of many trials have been 

too short. They state that "This trial was designed to try to overcome this."

A single-blind pretreatment period of four weeks, during which a placebo was 

administered, was built in, "in orderto exclude placebo responders." By discard

ing the placebo responders, a patient selection is introduced. As this may 

influence the results in favour of the drug being studied, this has to be considered 

an incorrect protocol.

No information is presented on how patients were distributed over which 

treatment sequences.

It is not reported whether the patient groups were comparable.

No differentiation between separate vertigo attacks was made on the patients' 

symptom score card.

No information is given to identify which "initial investigations" were repeated. 

It is not stated when an audiogram was considered to show improvement.

The evaluation of a cross-over trial with four subsequent treatment periods, in 

which two different treatment regimes were compared, is very complicated. It is 

unfortunate that the investigators do not report how the four different treatment 

periods were analysed, e.g. whether carry-over and period effects have been 

excluded.

3. Wilmot TJ and Menon GN.

Betahistine in Menière's disease.

J Laryngol Otol 1976; 9; 833-840.

Design of trial

Twenty-four patients with Menière's disease were admitted to two studies. The 

diagnosis was based on eight positive and eight negative criteria as published by 

Wilmot (1974). The positive criteria include "a peripheral fluctuating, recruiting, 

cochlear (sensorineural) deafness in one or both ears, tinnitus (usually of low 

tone) and paroxysmal attacks of rotational vertigo." The negative criteria include 

"an (approximately) equal hearing loss in the two ears, not of the falling "senile" 

type", and "imbalance not confined to postural or positional giddiness orto a false 

sensation of movements of objects or of the patient."
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The literature Clinical, audiological, vestibular, neurological, radiological and biochemical ex

aminations were performed.

Two randomized, double-blind, cross-over studies were performed, to compare 

betahistine (16 mg t.i.d.) with placebo. One study with ten patients lasted two 

times eight weeks, while the other study, with twelve patients, lasted two times 

twelve weeks. Patients were followed up every four weeks.

Assessment

Patients maintained daily four-point-scale symptom score cards, on which ver

tigo, tinnitus, deafness, fullness in the ear, nausea and vomiting were recorded. 

The investigator kept a record of the clinical features that emerged during each 

four-week follow-up interview. The initial auditory and vestibular investigations 

were repeated at the cross-over point and at the end of each study.

Evaluation

The following four items were compared for betahistine and placebo:

• The mean total score of vertigo, tinnitus, deafness, fullness in the ear and 

vomiting per treatment week.

• The investigators' opinion on the symptoms, based on the four-week visits.

• The mean hearing loss of the audiogram in dB. Results of hearing thresholds 

were reported separately for unilateral (n=17) and bilateral (n=5) Meniere's 

disease patients. In the bilaterally affected patients the thresholds of the left ears 

as well as the right ears were compared separately for betahistine and placebo.

• The average eye shift per second in the rotation test.

Results

Results of the two studies were presented together because the number of 

patients in each separate study wastoo small. Moreover, "no important discrep

ancy" between the two patient groups was found, neither prior to treatment, nor 

in their response to treatment.

Twenty-two patients completed the trials. Two patients withdrew, as their symp

toms worsened considerably during the first half of the study in which they were 

enrolled. Both patients were found to be on placebo.

• Vertigo, tinnitus and fullness of the ear scored significantly better during 

betahistine than during placebo treatment.

• The investigators' assessments for vertigo, as well as for tinnitus and deaf

ness, was better for betahistine periods than for placebo periods.

• A significant improvement of more than ten dB was found in favour of 

betahistine, both for the unilateral and for the bilateral patients (p=0.004 and 

p=0.06 respectively, sign test).

• No difference was found in average eye shift per second in rotation testing. 

No side-effects were reported.
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Conclusions of authors

"...the majority of patients were symptomatically better and had improved 

hearing during the time they were on betahistine hydrochloride."

"...the carefully repeated battery of vestibular tests..., in particular, the detailed 

and extensive rotational testing programme,... failed to show any convincing 

evidence of objective improvement in vestibular function."

"It is more difficult to reverse the vestibular damage which occurs in this disease 

than the cochlear damage or alternatively betahistine is less effective in restoring 

the micro-circulatory changes in the vestibule than in the cochlea."

Comments

The two studies are well designed. However, the results of both investigations of 

different duration have been combined. A treatment of eight weeks in a clinical 

drug trial in Menière's disease is considered too short.

The lack of information makes it difficult to judge the quality of this study.

It is not mentioned whether the betahistine-placebo group and the placebo- 

betahistine group were comparable at the start of the trial.

No information is given on the meaning of the values on the symptom score card. 

The assessment of the investigators is said to be based on "clinical evaluation of 

symptoms." If this means that theiropinion is based on whatthe patient said, the 

investigators' assessment will be the same as that of the patient.

We are not told which frequencies in pure-tone audiometry are studied. In our 

opinion it would have been better to evaluate the worst and the best ear instead 

of the left and the right ear of the bilateral patients. It is questionable whether these 

patients should have been evaluated separately at all, since there were only five 

bilateral patients.

A period effect was not excluded.

4. Petermann W and Mulch P.

Zur Langzeittherapie des Morbus Menière.

Betahistin-dihydrochlorid und Hydrochlorothiazid im Wirkungsvergleich. 

FortschrMed 1982; 10:431-435.

Design of trial

Thirty-two patients with Menière's disease were admitted to this double-blind 

study. It is not mentioned whether the study was randomized. The diagnosis was 

based on history and pure-tone audiometry. Two groups of 16 patients were 

distinguished: one with a fluctuating and one with a constant hearing loss. After 

a period of three months, during which "only antivertiginous drugs" were given, 

half of the patients were given betahistine (8 mg t.i.d.) for six months, while the 

other half of the patients received the diuretic hydrochlorothiazide (25 mg t.i.d.).
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The literature Assessment

The number, intensity and duration of attacks of vertigo, the dizziness in between 

attacks, the intensity of tinnitus and the sensation of blockage in the ear, as well 

as general well-being, were scored monthly on a scale with four choices. 

Pure-tone audiograms were performed every month, while vestibular function 

was examined by Frenzel test and electronystagmography every three months. 

Evaluation

Based on the glycerol test, patients were divided into a group with a fluctuating 

hearing loss (n=16) and a group with a constant hearing loss (n=16). These groups 

were studied separately.

• The number, duration and intensity of the vertigo attacks were combined in 

one value, with a mimimum of zero (no vertigo attacks) and a maximum of nine 

(at least four serious attacks of vertigo per month). This value was compared for 

both drugs at the start, half-way through and at the end of the trial.

• The dizziness in between the attacks, the intensity of tinnitus and the sensation 

of blockage in the ear were studied on a zero-to-nine scale.

• General well-being was studied by means of the same scale.

• The mean hearing threshold at 250, 500 and 1000 Hz at the pure-tone 

audiogram was compared for both drugs at the start, half-way through and at the 

end of the trial.

Results

• Patients with a fluctuating hearing loss showed a reduction in the vertigo 

attack score, both on betahistine and on hydrochlorothiazide. Patients with a 

constant hearing loss on hydrochlorothiazide also showed a decrease of the 

vertigo attack score. Yet betahistine did not influence the vertigo score in this 

group of patients. For both groups of patients the effects were most clearly visible 

in the first three months.

• No effect was found on the dizziness in between attacks, the intensity of 

tinnitus or the sensation of blockage in the ear.

• The general well-being score showed a " 1% significant" improvement (test=?) 

under betahistine for the group with a fluctuating hearing loss, while 

hydrochlorothiazide showed "a less constant effect."

The group with a constant hearing loss showed the reverse effect: a distinct 

improvement with hydrochlorothiazide in the first three months, while betahistine 

resulted in minimal improvement.

• Patients with a fluctuating hearing loss showed no change in the mean hearing 

threshold when taking betahistine, wheras some deterioration occurred while 

taking hydrochlorothiazide. In the group with a constant hearing loss the hearing 

threshold deteriorated with betahistine, whereas a slight improvement was seen 

in the first three months with hydrochlorothiazide.
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Conclusions of authors

"At the moment betahistine seems to be the drug of choice for patients with a 

fluctuating auditory threshold. During thesixmonthstreatmentperiod an impres

sive reduction in frequency, severity and duration of attacks of vertigo as well as 

an improvement in the general condition was found in all patients."

"In contrast, the diureticum hydrochlorothiazide seemed to show a distinct 

therapeutic effect on vertigo and general well-being principally during the first 

few months of treatment in patients with a constant auditory threshold." 

Comments

We can only assume thatthe study has been randomized, as randomization is not 

mentioned under "methods" for the trial. Therefore it can not be concluded with 

certainty that this study is internally valid.

It is not known whether a thorough examination has been carried out to exclude 

other disorders.

No detailed information is given on how the four-choice scale, with values from 

zero to nine, was constructed.

It is not mentioned whether the two groups of patients were comparable at the 

start of the trial. No information is given about the presence or number of 

unilateral or bilateral Menière's disease patients.

We are not told which statistical tests have been used. Only one p value is given, 

but without the name of the statistical test.

5 / Betahistine in aggregated groups of patients with Menière's disease, Menière's syndrome

and other audio-vestibular disorders

In 24 studies the effect of betahistine was studied in aggregated groups of patients 

with Menière's disease, Menière's syndrome and other audio-vestibular disor

ders. These studies were critically evaluated to determine if they were compara

tive, internally valid and externally valid. The findings are presented in Table 11.4. 

When, like in these trials, different disorders are studied at the same time, the 

external validity is endangered. However, if the various diseases are well-defined 

and if the effects are reported separately, the results might still be generalized. 

Therefore, it was checked whether the results of the patients with Menière's 

disease had been reported separately. A column "Results Disaggregated" was 

added to the table.

As in studies limited to Menière's disease, the requirement that a trial must have 

a duration of at least three months is upheld for patients with Menière's disease 

in the trials with aggregated groups of patients. No minimum period for admin

istering the drug was fixed for the other audio-vestibular disorders.
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The literature Of all 24 studies, only the one by Kluyskens et al (1990) fulfils all basic require

ments.

Of the remaining 23 studies, one or more requirements were not met:

• 14 were not comparative,

• 17 were not randomized properly (or randomization was not applicable since 

thestudy was not comparative), while in four papers "randomization" was not 

mentioned,

• 15 were not double-blind (or double-blinding was not applicable since the 

study was not comparative),

• 14 administered the drug for a period of less than three months,

• 9 did not report all their results of Menière's disease patients separately.

In the first three trials, published in the sixties, patients with "Menière's syn

drome" were studied. Since no specific cause is presented, we might assume

these patients to suffer from Menière's disease instead of Menière's syndrome.

The study by Kluyskens et al (1990) will be discussed in detail.

Table 11.4. Evaluation of the studies on the effect of betahistine in the treatment of aggregated groups of 

patients with Menière's disease, Menière's syndrome and other audio-vestibular disorders, published 

between 1965 and 1991 with regard to the basic requirements of a clinical drug trial in Menière’s disease. 

A column (Oisag. Results) is added to indicate whether the results of Menière's disease have been reported 

separately.

Only one study was comparative, randomized, double-blind, had tested the medication for at least three 

months and reported the results of the patients with Menière's disease separately.

+ = requirements fulfilled - = requirements not or not sufficiently fulfilled ? = not mentioned 

0 = not applicable

d = day(s); w = week(s); m = month(s); y = year(s)
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The literature Analysis of the qualifying study

/. Kluyskens P, Lambert P and D'Hooge D.

Trimétazidine centre Betahistine dans les vertiges vestibulaires. Etude en double 

aveugle.

Ann Oto-Laryngoi (Paris) 1990; 107; 11-19.

Kluyskens P, Lambert P and D'Hooge D.

Trimetazidine versus Betahistine in vestibular vertigo. Double-blind study.

Drugs Today 1990; 26 Suppl 13: 13-22.

This study was published in two journals: "Les Annals Oto-Laryngology (Paris)" 

and "Drugs of Today."

Design of trial

Forty patients with "labyrinthic vertigo" (rotational vertigo, staggering gait, 

systematized imbalance and sensations of instability on changing position), 

twenty of whom with "typical Menière's disease" (vertigo, tinnitus and hypoacusis) 

entered the study. "Two groups of 20 patients were then randomized" to receive 

3 times 20 mg trimetazidine per day or 3 times 8 mg betahistine per day during 

three months after a wash-out period often days, under double-blind conditions. 

Patients were seen at the start, after six weeks and after three months. 

Assessment

The frequency of vertigo attacks was assessed. Their duration and intensity were 

scored on a four-point scale. "Tinnitus, sensation of full ness in the ear, hypoacusis 

and autonomic disorders were noted as improved, stable or impaired." Repercus

sion on social life and work was rated on a six-point scale.

Spontaneous nystagmus, gaze nystagmus and evoked nystagmus (Rose, Hallpike, 

pendular and caloric tests) were examined. Audiometric examination "included 

pure-tone audiometry."

An overall assessment of the symptoms was made by the physician and the 

patient at the end of the trial.

Evaluation

The following items were compared for the total group and for the Menière 

subgroup, unless otherwise explicitly mentioned:

• Repercussion on social life as "improved, stable, impaired."

• The "overall vertigo outcome" after three months, described as improved, 

stable or impaired.

The number of vertigo attacks per month, at the start, after six weeks and after 

three months.

30



Duration of vertigo ("no attacks, shorter, unchanged and aggravated") afterthree 

months.

Intensity of vertigo ("disappeared, improved, stable, impaired") after three 

months.

"Vestibular investigations", without further information on which part of these 

investigations was compared.

• Hypoacusis ("improved, stable, impaired") afterthree months.

Audiometric results were evaluated, only in the Menière subgroup, by three 

indexes of hearing loss: the mean hearing loss for 0.5, 1, 2 and 4 kHz; the mean 

hearing loss for 4 and 8 kHz and the mean hearing loss for 0.25 and 0.5 kHz. The 

hearing loss was assessed on the ear most affected. A change of 10dB or more 

was considered an improvement or impairment.

• Fullness in the ear, tinnitus and autonomic disorders ("improved, stable, 

impaired") after three months.

Results

The two treatment groups were comparable with respect to age, weight, sex ratio, 

cardiovascular parameters, vertigo characteristics, associated symptoms and the 

frequency of previous treatment with antivertiginous drugs before entry to the 

study.

Thirty-six patients were taken into account for statistical analysis, of which thirty- 

two could be analysed for all parameters studied. Four patients could not be 

analysed because of non-compliance or because they were lost for follow-up. 

None of the Menière patients dropped out. Each of the two treatment groups of 

18 patients included ten patients with Menière's disease. Of these ten two patients 

in each group had unilateral impairment of hearing, while the hearing of the other 

eight was bilaterally affected.

• "Repercussion on social life" was "comparable in the whole population as 

well as in the Menière's disease subgroup."

• When evaluating dizziness globally by scoring "improved", "stable" or 

" impaired", more patients felt better duringtrimetazidine than during betahistine, 

"reaching significance" (p<0.025, Chi-square test) in the Menière's disease 

subgroup.

The number of vertigo attacks per month decreased with both treatments for the 

total group as well as for the Menière's disease subgroup.

The "duration of vertigo" decreased both for the total group and the Menière's 

disease subgroup, during both treatments. There was no significant difference 

between the patients on trimetazidine and those on betahistine.

"Intensity of vertigo" also decreased for the total and the Menière group of 

patients, during both treatments. Significance is not mentioned.
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The literature "Vestibular investigations" remained stable or improved, both in the total and in 

the Meniere subgroup, with no significant difference between trimetazidine and 

betahistine.

• "Hypoacusis" scored either "stable" or "better" in the total group, as well as 

in the Menière subgroup. There was no significant difference between trimetazidine 

treatment and betahistine treatment.

No significant difference in audiometric results was found for any of the three 

indexes examined. Only the results of the Menière subgroup were presented.

• "Fullness in the ear", "tinnitus" and "autonomic disorder" were similar in 

both treatment groups in the whole study population and in the Menière sub

group.

• Number and type of reported side-effects were similar for both drugs. The 

most common complaint reported for both drugs was gastro-intestinal distur

bance.

Conclusion of authors
"This study confirmed the therapeutic interest of trimetazidine in labyrinthic 

vertigo, particularly in patients suffering from Menière's disease, as shown by the 

complete disappearance of all symptoms of vertigo after three months of 

treatment."

Comments

It might be doubted whether the method of randomization was correct, since the 

distribution of uni- and bilateral Menière's disease patients is exactly the same for 

both treatment groups. Assuming that randomization has been executed cor

rectly, this trial has been designed well.

It is to be criticized that the population studied includes patients with vertigo of 

different origin. The results of the Menière subgroup should not have been 

incorporated in those of the whole study population. Therefore, in our opinion, 

only the results of the Menière's disease subgroup can be considered valuable. 

Of the trials discussed in detail, this is the only one that states which ear of bilateral 

Menière's disease patients is taken into account.

No information is provided on how the vestibular tests were evaluated.

The conclusion of the authors on the superiority of trimetazidine to betahistine 

is only based on the "global evaluation of dizziness", rated as "improved", 

"stable" or "impaired." This vaguely described item is the only one showing a 

significantly difference between the two drugs. Therefore, we doubt that such a 

strong preference for trimetazidine, as compared to betahistine, can be concluded 

from the results.
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6 I Betahistine in audio-vestibular disorders other than Menière's disease

Ten trials were published on the effect of betahistine in the treatment of audio- 

vestibular disorders other than Menière's disease.

These studies were evaluated with regard to the basic requirements of being 

comparative, randomized and double-blind. For this analysis our criterion of a 

minimal duration of administering the drug was waived, since the patients were 

suffering from various audio-vestibular disorders.

Four studies were comparative, randomized and double-blind. These are the 

studies by Canty et al (1981), Fisher and van Eiferen (1985), Deering et al (1986) 

and Elbaz (1988).

Of the other six studies,

• 5 were not comparative,

• 6 (i.e. all) were either improperly randomized (or randomization was not ap

plicable since the study was not comparative) or randomization was not men

tioned,

• 6 (i.e. all) were not double-blind (or double-blinding was not applicable 

since the study was not comparative) or double-blinding was not mentioned.

The four studies that did meet all these criteria will be described briefly.
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Analysis of the qualifying studies

/. Canty P, Valentine J, Papworth SJ.

Betahistine in peripheral vertigo. A double-blind, placebo-controlled, cross-over 

study of Sere versus placebo.

J Laryngol Otol 1981; 95: 687-692.

Canty et al conducted a placebo-controlled, randomized, cross-over trial in 32 

patients under 70 years of age (5 drop-outs) with episodic vertigo of the peripheral 

type, according to "the criteria of Kane and Strong (1957)."

Patients with central vertigo or Menière's disease were excluded. After a four- 

week single-blind period of placebo, patients were either given betahistine 

(16mg-8mg-8mg) for eight weeks, followed by placebo for eight weeks, or they 

received the treatments in the reversed order.

Results were assessed by a dizziness score on a four-point scale from a patient 

diary, by the frequency of attacks of vertigo, by "overall clinical evaluations" and 

by audiometric and vestibulometric tests. Only the dizziness score from the 

patient diary showed a significant difference in favour of betahistine.

The authors conclude that "Interpretation of the results is confounded by time and 

defects in the methods used for recording clinical data. It could also be argued 

that eight weeks of treatment with a vasodilator is not sufficiently long to obtain 

(partial) restoration of labyrinthine function." Asa result of this pilotstudy, a more 

detailed investigation was started. This embraced a larger number of similar 

patients treated for longer periods of time.
Comments

The "Kane and Strong criteria (1957)" have not been explained, even though they 

are not well known.

The information on the assessment of results is not detailed.

The authors do not clarify why they think that the interpretation of results is 

confounded by time and defects in the methods used for recording clinical data. 

A carry-over and a period effect have not been examined.

To our knowledge, the results of the second study have not been published.

2. Fisher AJEM, van Eiferen LWM.

Betahistine bij de behandeling van aanvalsgewijs optredende duizeligheid. Een 

dubbelblind onderzoek.

Tijdschr Ther Geneesm Onderz 1985; 10,9: 933-937.

In a multicentre (48 general practitioners) double-blind study by Fisher and van 

Eiferen, 148 patients with "paroxysmal attacks of vertigo" were studied. After a
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The literature placebo wash-out period of one month, patients were treated either with 16 mg 

betahistine t.i.d. or with a placebo for three months.

Results were based on 73 completed case record forms. The vertigo complaints 

of the last month of treatment, as reported in the patient diary were compared. 

The opinion of the investigators and the patients on the efficacy of the treatments 

were also compared.

In the betahistine as well as in the placebo group, some patients were free of 

vertigo during the last month of treatment. The number of vertigo-free patients 

was significantly higher in the betahistine group than in the placebo group. Both 

the investigators' and the patients' opinion on the efficacy of the treatment were 

in favour of betahistine. In patients treated with betahistine who did not become 

symptom-free, the complaints of vertigo "prior to the treatment" had been 

present during a significantly longer period as compared to the patients who were 

symptom-free at the end of the study. This significant difference was not found 
in the placebo group.

Comments

Inherent to the fact that this is a general practitioners' trial, no thorough exami

nation of the patients was performed in order to establish the possible cause of 

thevertigo. The group of patientsstudied might have included different disorders, 

ranging from Meniere's disease to vascular disorders and to a neurinoma of the 

eighth cranial nerve. Therefore, this study can not be considered externally valid. 

A "vertigo attack" was not clearly defined.

3. Deering RB, Prescott Ph, Simmons RL, Downey LJ.

A double-blind crossover study comparing betahistine and cinnarizine in the 

treatment of recurrent vertigo in patients in general practice.

Curr Med Res Opin 1986; 10: 209-214.

In a double-blind, randomized, cross-over study in 22 general practices, Deering 

et al compared the efficacy of betahistine (3x24mg daily) and cinnarizine (3x30mg 

daily) in 88 patients with peripheral vertigo of unknown origin. Each drug was 

given for three months.

Patients with at least two periods of peripheral vertigo in the preceding three 

months were included. Patients with vertigo due to epilepsy, tumour, trauma, 

ototoxic drugs, multiple sclerosis, systemic disease and drug therapy were 

excluded.

Severity of symptoms was assessed by a daily patient diary of the frequency and 

duration of attacks and by "the Clinical Global Impression" scale at four-week 

intervals.
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The results for 46 patients were analysed. Both drugs were shown to be equally 

effective in reducing the duration and severity of vertigo. Significantly fewer 

attacks of vertigo occurred during betahistine therapy. Side-effects were the most 

common reason for dropping out whilst on cinnarizine. The most frequently 

reported side-effects were drowsiness or lethargy, affecting 16 patients on 

cinnarizine and 7 on betahistine. The authors believe that the reporting of 

drowsiness was possibly influenced by the warning of this side-effect printed on 

the diary.

Comments

The absence of a strict definition of the disease and the lack of description of what 

is understood by a "typical attack" of vertigo can be criticized. No information is 

given on how the diagnosis of "peripheral vertigo of unknown origin" was 

established.

Although patient characteristics are given for the betahistine-cinnarizine group 

and for the cinnarizine-betahistine group, it is not mentioned whether the groups 

were comparable at the start of the trial.

4. Elbaz P.

Flunarizine and betahistine. Two differenttherapeutic approaches in vertigo compared 

in a double-blind study.

Acta Otolaryngol (Stockh) 1988: Suppl 460: 143-148.

BebearJP, Canon! M, Conraux C, Dauphin D, Elbaz P, Fraysse B, Garcin M, Haguenauer 

JP, Latil G, Legros M, Pech A, Piquet JJ, Sterkers JM.

Etude multicentrique comparative de la flunarizine et de la betahistine dichlorhydrate 

dans le traitement des vertiges vestibulaires.

J Fr Oto-Bhino-Laryngol 1987; 36: 449-455.

Elbaz published the results of a study, which had been published previously by 

Bebear et al in the French literature (1987).

A total of 117 patients were included in this comparative, randomized, double

blind, multicentre study. They were reported to be distributed as follows:

103 patients with a "vestibular vertigo lesion", of which 101 with "an 

endolabyrinthine aetiology" and 2 with a "non-tumour retrolabyrinthine condi

tion."
The 101 patients included "dissociated vestibular and vestibulocochlear syn

dromes of vascular origin (n=39), labyrinthine hydrops (n=40), benign paroxys

mal vertigo (n=19), acoustic trauma (n=2), and infections (n=3)." Nineteen pa

tients suffered from "a peripheral or central vestibular lesion associated with 

vertebro-basilary insufficiency."
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The literature Four patients presented "both an endolabyrinthine disorder and vertebro-basilary 

insufficiency."

Among the exclusion criteria were "vertigo caused by a retrolabyrinthine tumour 

or vertigo of central origin (cranio-cervical injuries, sclerosis, tumours of the 

ponto-cerebellar angle) and drug-induced vertigo."

The treatment period was two months. A double-dummy technique was used: 

one group received a placebo tablet (resembling betahistine) three times daily 

and a tablet with 10 mg flunarizine in the evening. The other group received three 

times 8 mg betahistine daily, followed by a placebo tablet (resembling flunarizine) 

in the evening.

Clinical symptoms (vertigo or feeling of instability, neurovegetative disorders, 

anxiety, auditory problems, tinnitus and headache) were evaluated at the start, 

after one month and at the end of the trial by means of a "triple 45-grade scale 

for intensity, duration and frequency." A global evaluation was given at the end 

of the study.

An audiogram and vestibular stimulation tests were performed at the beginning 

and after the trial.

At the start of the study the flunarizine and betahistine group were not comparable 

in regard to duration of vertigo (more in the flunarizine group), frequency of 

attacks (higher in the flunarizine group) and previous treatment of vertigo (more 

frequent in the betahistine group).

Significantly more patients treated with flunarizine became free of vertigo attacks. 

The duration of attacks was shorter in the flunarizine group, whereas their 

frequency was lower in the betahistine group. Associated symptoms all re

sponded more favourably in the flunarizine group.

Both the global evaluation of the investigator and of the patient were in favour 

of flunarizine.

Spontaneous nystagmus disappeared significantly more often in the flunarizine 

group (76.2%) than in the betahistine group (28.6%).

"Similar results were found in the caloric tests; normalization or obvious improve

ment in 46.15% vs. 22.85% (p=0.05). The results of audiometry and pendular 

testing were also more pronounced with flunarizine, though not significantly." 

Comments

In this study a medley of diseases are taken together and studied. The study can 

therefore not be considered externally valid.

The number of patients, as distributed among the different disorders, is incorrect. 

It was said that 117 patients were studied, but the total number of patients in the 

different categories amounts to 126. When we add up the number of patients who 

are said to be included among the 101 patients suffering from a "vestibular vertigo 

lesion", we get a total of 103 patients.
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Many percentages are given, but we are not told how they were assessed by the 

author.

The results of this study cannot be considered conclusive.

7 / Conclusion

Treatment of Menière's disease can be divided into counselling on general 

lifestyle, medication and surgical treatment. In the course of time many different 

drugs and surgical procedures have been administered. Various investigators 

have recognized that the success rate of both medical and surgical treatments 

almost always lies in the range of 60% to 80%.

In general, phase III clinical drug trials have to meet the requirements of compara

tiveness, internal validity (randomization and double-blinding) and external 

validity.

In studying Menière's disease, due to its capricious natural course, an additional 

criterion is needed, with regard to the length of the trial. In our opinion the drug 

under study should be administered for a period of at least three months. 

Firstly the literature was surveyed on review studies of surgical and/or medical 

treatment. The conclusions of the authors were presented. Since the effect of 

betahistine was investigated in our own trial (reported in Chapter IV-VII), the 

literature was reviewed for clinical drug trials on the effect of betahistine. In total 

56 studies were analysed. Of this total, 22 were on Menière's disease, 24 on 

aggregated groups of patients with Menière's disease, Menière's syndrome or 

other audio-vestibular disorders. Ten studied audio-vestibular disorders other 

than Menière's disease. All studies were critically analysed with regard to the 

basic requirements of comparativeness and internal and external validity. Only 

three of the 22 studies on Menière's disease, one of the 24 studies in the 

aggregated populations and four of the ten studies in the other audio-vestibular 

disorders fulfilled the requirements.

Even then the majority of these qualifying studies provided insufficient informa

tion to determine whether the results could be considered conclusive.

The above findings indicate that valid studies of medical treatment in Menière's 

disease and other audio-vestibular disorders are scarce. Therefore it is still 

uncertain whether patients suffering from Menière's disease benefit from treat

ment with betahistine. It is our conviction that the basic requirements of compara

tiveness, internal and external validity must be met, in combination with a 

sufficient length of administration of the drug, in orderte give a reliable answer 

to the question whether intervention in Menière's disease is effective (van Gijn, 

1991).
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Betahistine SR

1 I Introduction

The effect of sustained-release betahistine dihydrochloride was studied in a 

placebo-controlled, randomized, double-blind, cross-over trial in patients suffer

ing from Menière's disease (Chapter IV, V, VI, VII). The drug is not registered in 

this form. Betahistine dihydrochloride (Betaserc®) is an orally administered 

active drug, structurally related to histamine.

Histamine, betahistine dihydrochloride and the sustained-release form will be 

discussed in this chapter.

2 I Histamine

Windaus was the first to synthetize histamine in 1906 (Goth, 1978). In 1910 Sir 

Henry Dale discovered that most mammalian tissues contain a substance called 

'histamine'. The name was derived from 'histos', Greek for tissue. Histamine is 

widely distributed in the body. Its concentration varies in different species. In man 

the highest concentrations are found in the lung, the nasal mucous membrane, 

the stomach, the duodenum and the skin (van Arsdel and Beall, 1960). Lorenz et 

al (1968) reported that the histamine content of the tonsils is higher than that of 

any other organ.

Histamine is derived from the decarboxylation of histidine. The structural formula 

of histamine (2(4-imidazolyl) ethylamine) is shown in Figure 111.1.

H
Figure 111.1. Structural formula of histamine (2(4-imidazolyl) ethylamine).

Pharmacologic effects

Histamine has no effect when taken orally, as it is altered by the intestinal bacteria, 

the gastro-intestinal wall and the liver. However, an intravenous injection of as 

little as 0.1 mg causes a sharp decline in the blood pressure, acceleration of the 

heart rate, elevation of cerebrospinal fluid pressure, flushing ofthe face, headache 

and stimulation of gastric acid secretion. These effects last a few minutes only. 

Given to asthmatic patients a severe attack of asthma may be evoked.
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Various histamine receptors have been discovered. Their existence was sug

gested by the observation that antihistamines proved to be antagonists of several 

though not all effects of histamine. At present three different types of histamine 

receptors are known: HI, H2 and H3 receptors (Timmerman, 1991). HI and H2 

receptors are found postsynaptic in neuronal systems, or they are hormonal in 

origin, whereas H3 receptors are located presynaptically.

The role of the HI receptor in the central nervous system (CNS) is not yet fully 

understood. Blocking of the HI receptors by the classic antihistamines, e.g. 

diphenhydramine, causes strong sedation or sleep. These HI antagonists are 

mainly used as anti-allergy drugs, e.g. as medication in patients with hay fever, 

whereas HI agonists are not used as therapeutic drugs.

H2 receptors have a different affinity for histamine as compared to HI receptors. 

Their role in the CNS is still uncertain. Their effect of enhancing stomach acid 

secretion is wellknown. H2 antagonists, such as cimetidine, ranitidine and 

famotidine, are used on a large scale. H2 agonists are now being studied for use 

in cardiac failure.

In 1983 Arrang et al reported the existence of a third histamine receptor in rats. 

In 1988 the presence ofthe H3 receptor was described in the human brain by the 

same author (Arrang et al, 1988). H3 receptors have now also been located in the 

gastro-intestinal tract and in the lungs. Stimulation of H3 receptors reduces the 

synthesis and release of histamine and other neurotransmitters. A review of its 

characterization, localization and functions has recently been published by 

Schwartz et al (1990).

H3 agonists (e.g. the R isomer of alpha-methylhistamine) and H3 antagonists (e.g. 

impromidine) have been discovered, but not yet clinically used.

Histamine in the treatment of Menière's disease

Atkinson (1941,1943) suggested that histamine could play a role in the treatment 

of Menière's disease. Independently, Horton (1941) described good results of 

subcutaneously administered histamine in treating patients with Menière's dis

ease. Since then various authors have used histamine in the treatment of 

Menière's disease (Williams, 1947; Shambaugh, 1962; Hicks et al, 1967; Rubin, 

1973).

The rationale for the use of histamine in Menière's disease was extensively 

discussed by Hinchcliffe (1970). He refers to 15 items which support the hypoth

esis that histamine plays a central role in the aetiology and pathophysiology of 

Menière's disease.

In his review article "Drugs affecting the inner ear" Norris (1988) commented 

upon the use of histamine and betahistine. Two problems arise if the object of
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treatment is to dilate small blood vessels in the inner ear. Firstly, a compromised 

blood supply to the inner ear results in a build-up of metabolic by-products, which 

themselves have vasodilating qualities (Ganong, 1979). Maximum vasodilatation 

of the microcirculation is already achieved without any drug support. Secondly, 

as a result of the generalized working of systemic vasodilators, blood may be 

taken away from the inner ear because of increased blood flow in other areas.

3 I Betahistine dihydrochloride

Betahistine dihydrochloride was synthetized in 1941 by Walter et al. It is structur

ally related to histamine but has the convenience that it can be taken orally. Its 

structural formula is shown in Figure III.2.

H, H .2HCI
C * ------ C — ch3

Figure III.2. Structural formula of betahistine dihydrochloride (2-[2-(methylamino) ethyl] pyridine 

dihydrochloride).

Pharmacologic effects

Several animal studies ontheeffect of betahistine have appeared in the literature. 

Suga and Snow (1969), using an electrical impedance plethysmograph to record 

changes in cochlear blood flow, found a mean increase of 224% (+128%) lasting 

longer than 30 minutes in guinea-pigs, after intravenous injection of betahistine 

hydrochloride (0.2 mg/kg body weight).

Martinez (1970) described a vasodilatation of the blood vessels of the spiral 

ligamentandstria vascularis aftertopical and intravenous application of betahistine 

in guinea-pigs and chinchillas.

One of the most frequently quoted studies is by Anderson and Kubicek (1971). 

They measured the basilar arterial blood flow with an electromagnetic blood flow 

transducer in dogs. They found that basilar arterial blood flow increased 54% after 

intravenous injection of betahistine HCI (0.011-0.44 mg/kg body weight). 

Tomita et al (1978) studied the carotid and vertebral blood flow in rhesus 

monkeys. They reported that, in spite of a 20% decrease in arterial blood pressure, 

the mean blood flow through both arteries, as measured by a photoelectric 

method, increased 10%.

r
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Unemoto et al (1982) compared the spike generation of monosynaptic lateral 

vestibular nucleus neurons with that of polysynaptic I lateral vestibular motor 

neurons in cats, after intravenous administration of betahistine. Betahistine dose- 

dependently inhibited the spike generation upon vestibular nerve stimulation of 

the polysynaptic I neurons. Yet it had no effect on the spike generation of the 

monosynaptic neurons. This inhibition is attributed to a direct action of the drug 

on the polysynaptic I neurons. It is not due to any indirect effect, such as an 

increase in blood flow in the brain stem.

Arrang et al (1985) observed that betahistine is a weak cerebral HI agonist, but 

a rather potent antagonist of the inhibitory effect of exogenous histamine on H3 

histamine release in the cerebral cortex of the rat.

In a study by Kawabata et al (1991), the microiontophoretic application of 

betahistine inhibited rotation-induced firing of type I medial vestibular nucleus 

neurons.

Seipel and Floam (1975) performed rheoencephalography, photoplethysmography 

and impedance plethysmographyintwelve normal human volunteers. Betahistine 

caused a definite, reproducible and dose-related decrease in waveform ampli

tudes and pulse propagation time. It was concluded that "Betahistine hydrochlo

ride thus acts as a potent cerebral and peripheral microcirculatory vasodilator in 

normal humans when given orally."

Oosterveld (1987) examined the effect of betahistine on the duration of a 

nystagmus induced by torsion swing inten healthy volunteers. A dose-dependent 

reduction of the nystagmus duration was found three to four hours after ingestion: 

35%, 48% and 59% reduction afterS mg, 16 mg and 32 mg betahistine respectively.

Betahistine in the treatment of Menière's disease

Betahistine dihydrochloride is known in various countries under different trade 

names: Betaserc® (the Netherlands, Belgium), Sere® (U.K., France) and Vasomotal® 

(Germany). A similar drug, betahistine dimesylate, is available as Merislon® in 

Japan and as Aequamen® in Germany.

Numerous clinical trials with betahistine have been carried out in man (Chap.II)

4 / Sustained-release form

The nomenclature of drugs with a depot action is diverse: in the English-language 

literature they are referred to as 'sustained-release', 'slow release','repeat action', 

'prolonged action’ and 'long acting'; in the French literature the term 'retard' is 

used; the Dutch terminology is 'vertraagde afgifte', 'gereguleerde afgifte'.
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'depotpreparaat' and 'herhaalde afgifte'. The terminology describes either how 

the drug is released or the desired effect (le Brun, 1988).

Approximately 100 orally administered sustained-release drugs are available.

In orderto get an effective concentration for a certain amount of time, drugs may 

be administered several times a day. With repeated administration it is possible 

to obtain a 'steady state'. This steady state has to remain within certain limits: the 

concentration should be high enough to be effective and low enough to be non

toxic.

Advantages and disadvantages

The sustained-release form has the following advantages:

1. A steady state or constant concentration (within certain limits) of the drug can 

be obtained for a prolonged period of time.

2. Local irritation can sometimes be avoided.

3. High peak concentrations, which can be responsible for side-effects or toxic 

effects, can be avoided.

4. The frequency of administration can be diminished.

There are also several disadvantages:

1. The dose is more difficult to adapt to the individual needs of the patient.

2. If a high peak concentration is needed to obtain a clinical effect, a sustained- 

release form might be less suitable to reach the minimal effective concentration 

(MEC).

3. In case of faulty usage (chewing) or a defect in the medication, the total dose 

may become available at once (dose-dumping), with the risk of local irritation, 

side-effects and toxic effects.

4. The influence of the pH, the motility of the gastro-intestinal system and of food 

increase because of the prolonged presence of the drug in the gastro-intestinal 

system.

Conditions

The development of a sustained-release drug or a parenteral drug with a depot 

action is only useful or possible under certain conditions. Firstly, a prolonged, 

continuous effect has to be intended. Secondly, this desired effect and the plasma 

concentration of the drug have to correlate. Thirdly, changing the normal drug 

into a sustained-release form should not change the essential pharmacological 

working necessary to reach the desired effect.
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According to van der Kleyn et al (1981) the time interval in between administra

tions of a drug (At) that is necessary to keep the plasma levels within a change 

of 20% can be expressed by the following formula:

1
At = tmax + _ X t 1/2 

3

At = the time interval in between administrations of a drug

tmax = the time needed to reach the maximum concentration 

11/2 = the biologic half-life

Based on this formula, a drug with a biologic half-life of less than eight hours 

should be administered at least four times a day, assuming that the maximum 

concentration is reached within two to four hours. Therefore the development of 

a sustained-release form is useful for drugs with such a short biologic half-life. 

The effective concentration of drugs with a biologic half-life of more than twelve 

hours can be reached by a reasonable frequency of administration, for a sufficient 

period of time, without a sustained-release form (The July 1984 Drug and 

Therapeutics Bulletin).

It is not appropriate to develop a sustained-release form for strong-acting drugs 

or for drugs that have a narrow therapeutic range.

Methods

Besides frequent administration, the following methods are available for prolong

ing the action of a drug:

1. Slowing absorption (e.g. by enteric coating).

2. Interfering with renal excretion (as in Probenecid, which blocks the excretion 

of penicillin).
3. Inhibiting drug metabolism (as in Allopurinol, which blocks the metabolic 

degradation of mercaptopurine).

5 I Sustained-release betahistine dihydrochloride

It is not yet possible to measure the plasma level of betahistine. Using gas 

chromatography-mass spectrometry, which can detect levels of 100 pg/ml, no 

betahistine is measured after a single intake of a 32 mg plain tablet. Therefore the 

biologic half-life and the time needed to reach the maximum concentration were 

based on studies with radioactive (UC) betahistine and the inactive metabolite 

2-pyridylacetic acid, which is excreted in the urine. 14C Betahistine is completely

51



Betahistine SR

III

absorbed after oral administration. The maximum plasma radioactivity level is 

reached after one hour. The mean excretion half-life, measured by excretion of 

radioactivity, is 3.5 hours.

In vitro dissolution studies show that 50% of betahistine is released within half 

an hour, whereas 50% of sustained-release betahistine (betahistine SR) is re

leased in three hours (pH=1.2 and pH=6.8). Fifty per cent of its metabolite, 2- 

pyridylacetic acid, is excreted in the urine four hours after intake of 3x8 mg plain 

tablets and eight hours after 24 mg of the sustained-release form.

Based on the formula described in the preceding section, the administration 

interval At for the conventional plain tablets of betahistine can be calculated as 

follows:

3.5
At = 1 + hour = two hours and ten minutes.

In order to reach a steady state the tablets need to be given at least ten times a 

day. Therefore it seemed appropriate to develop a sustained-release capsule 

(Duphar). The elimination half-life of the sustained-release form of betahistine 

was assumed to be identical to that of the conventional plain tablets. The 

maximum level of betahistine SR is reached in 4.4 hours. The administration 

interval is calculated as follows:

3.5
At = 4.4 + hour = five hours and twenty-four minutes.

The development of sustained-release betahistine was thus based on the idea that 

it is the steady state of the drug that is needed in order to treat Menière's disease.

Medication

Capsules containing 24 milligrams ofsustained-release betahistine dihydrochloride 

were used as the active drug (betahistine SR) in the placebo-controlled, randomized, 

double-blind, cros-over trial in patients with Menière's disease as described in 

Chapter IV, V, VI, and VII.

An identical capsule, containing the components necessary to obtain the sus

tained-release form, was used as placebo.

52



References

1 I Anonymus. Oral sustained-release products: pro's and con's. Drug Ther Bull 1984; 22: 57-

60.

2 I Anderson WD, Kubicek WG. Effects of betahistine hydrochloride, nicotinic acid and

histamine on basilar blood flow in anaesthetized dogs. Stroke 1971; 2: 409-415.

3 I Arrang JM, Garbarg M, Schwartz JC. Autoinhibition of brain histamine release medicated

by a novel class (H3) of histamine receptor. Nature (bond) 1983; 302: 932-837.

4 I Arrang JM, Garbarg M, Quach TT, DamTrungTuong M, Yeramian E, Schwartz JC. Actions

of betahistine at histamine receptors in the brain. Eur J Pharmacol 1985; III: 73-84.

5 I Arrang JM, Deveaux B, Chodkiewicz JP, Schwartz JC. H3 receptors control histamine

release in human brain. J Neurochem 1988; 51: 105-108.

6 I Arsdell van PP, Beall GN. The metabolism and functions of histamine. Arch Inter Med 1960;

106: 192.

7 I Atkinson M. Observations on etiology and treatment of Menière's syndrome. J Am Med

Ass 1941; 116: 1753-1760.

8 I Atkinson M. Diagnosis and Treatment of Menière's Syndrome. Arch Otolaryngol 1943; 37:

40-53.

9 I Dale HH, Laidlaw PP.The physiological action of beta-imidazolethylamine. J Physiol (bond)

1910; 41: 318-344.

10 I Ganong WF. Review of medical physiology, bange Medical Pubh, bos Altos. 1979; p 457.

11 I Goth A. Histamine. In: Goth A (Ed). Medical Pharmacology. Principles and concepts.

Mosby, St bouis. 1978; p 177-188.

12 I Hicks JJ, Hicks JN, Cooley HN. Menière's disease. Arch Otolaryngol 1967; 86: 610-613.

13 I Hinchcliffe R. Review of treatment of Menière's syndrome. Acta Otolaryngol (Stockh) 1970;

Suppl 305: 10-21.

14 I Horton BT. Use of Histamine in Menière's disease. Surg Gyn Obst 1941; 72: 417-420.

15 I Kawabata A, Sasa M, Kishimoto T, Takaori S. Effects of anti-vertigo drugs on medial

vetsibular nucleus neurons activated by horizontal rotation. Japan J Pharmacol 1991; 55: 

101-106.

16 I Kleyn E van der, Verbeke N, Oosterbaan M, Vree TB. Vertraagde afgifte en verlengde

werking van geneesmiddelen. Tijdschr Geneesmiddelenonderzoek 1981; 6,4: 967-978.

17 I be Brun PPH, Geneesmiddelen met gereguleerde afgifte. Geneesmiddelenbulletin 1988;

22, 11-14.

18 I borenz W, Heitland S, Werle E, Schauer A, Gastpar H. Histamin in Speichseldrüsen,

Tonsillen und Thymus und Adaptive Histaminbildung in der Glandula submaxillaris. Arch 

Pharmak Exp Path 1968; 259: 319.

19 I Martinez DM. The effect of Sere (betahistine hydrochloride) on the circulation of the inner

ear in experimental animals. Acta Otolaryngol (Stockh) 1970; Suppl 305: 29-47.

20 I Norris ChH. Drugs affecting the inner ear. A review of their clinical efficacy, mechanisms

53



Betahistine SR

of action, toxicity, and place in therapy. Drugs 1988; 36: 754-772.

21 I Oosterveld WJ. Effect of betahistine dihydrochloride on induced vestibular nystagmus: a

double blind study. Clin Otolaryngol 1987; 12: 131-135.

22 I Rubin W. Vestibular suppressant drugs. Arch Otolaryngol 1973; 97: 135-138.

23 I Schwartz JC, Arrang JM, Garbarg M, Pollard H. A third histamine receptor subtype:

characterisation, localisation and functions of the H3-receptor. Agents Actions 1990; 30: 

13-23.

24 I Seipel JH, Floam JE. Rheoencephalograhic and other studies of betahistine in humans: I.

The cerebral and peripheral circulatory effects of single doses in normal subjects. J Clin 

Pharm acol1975; 15:144-154.

25 I Shambaugh GE. Meniere's disease: diagnosis and treatment. Texas J Med 1962; 58: 70-

74.

26 I Suga F, Snow JB. Cochlear blood flow in responseto vasodilating drugs and some related

agents. Laryngoscope 1969; 79: 1956-1979.

27 I Timmerman H. FIistamine agonists and antagonists. Acta Otolaryngol (Stockh) 1991 ;Suppl

479: 5-11.

28 I Tomita M, Gotoh F, Sato T, Amano T, Tanahashi N, Tanaka K, Yamamoto M. Comparative

responses of the carotid and vertebral arterial systems of rhesus monkeys to betahistine. 

Stroke 1978; 9: 382-387.

29 I Unemoto H, Sasa M, Takaori S. Ito J, Matsuoka I. Inhibitory effect of betahistine om

polysynaptic neurons in the lateral vestibular nucleus. Arch Otorhinolaryngol 1982; 236: 

229-236.

30 I Walter LA, Flunt WFI, Fosbinder LP. Beta (2- and 4-pyridylalkyl)amines. J Am Chem Soc

1941; 63: 2771-2773.

31 I WilliamsFlL.Presentstatusofdiagnosisandtreatmentof endolymphatic hydrops (Menière's

disease). Ann Otol Rhinol Laryngol 1947; 50: 614-646.

54



Betahistine SR in the treatment of 
Menière's disease

A placebo-controlled, randomized, double-blind, cross-over trial

Methods

1 I Aim

2 I Design of the trial

3 I Assessment of symptoms and signs

4 I Evaluation of results

5 / Statistical analysis



M
ethods

1 AimI

IV
A placebo-controlled, randomized, double-blind, cross-over trial lasting 33 weeks 

was carried out to study the effect of sustained-release betahistinedihydrochloride 

24 mg t.i.d. on the symptoms and signs in patients with Menière's disease.

The aim of this trial was to answer the following questions:

1. Does sustained-release betahistine dihydrochloride have an effect on hearing 

loss, tinnitus, pressure sensation and imbalance, as measured by the subjective 

assessment of the patient on a gradual scale?

2. Does sustained-release betahistine dihydrochloride have an effect on hearing 

loss, tinnitus and vertigo as measured by objective tests?

3. Do the subjective and objective results correspond?

4. Are there side-effects of the drug when it is administered in this dose?

2 I Design of the trial

In a randomized, double-blind cross-over trial lasting 33 weeks, the effects of 

sustained-release betahistine dihydrochloride (betahistine SR) on the subjective 

experience and the objective findings in patients with Menière's disease were 

compared with the effects of a placebo. The influence on hearing loss, tinnitus, 

pressure sensation and vestibular function, as well as possible side-effects, were 

investigated.

Patients who had experienced an exacerbation of Menière's disease within the 

previous month were admitted to the trial. Menière's disease was defined as 1. 

a cochlear hearing loss, with 2. (a history of) tinnitus, and 3. (a history of) attacks 

of vertigo, while 4. all other diseases that could account for the symptoms were 

excluded. Inclusion in the trial was thus restricted to patients with a complete 

clinical picture. To confirm the diagnosis and to exclude other diseases, patients 

were examined according to a fixed diagnostic protocol (see Chapter V). 

Excluded from the trial were patients who:

• had other otological or general diseases,

• had undergone surgical treatment for Menière's disease,

• used medication that was likely to influence Menière's disease, if this medi

cation had to be continued.
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• were using betahistine dihydrochloride,

• had experienced side-effects of betahistine dihydrochloride.

The first week of the trial was used as a wash-out period. From this week on, all 

other previously prescribed medication for Menière's disease was stopped. The 

wash-out period was set at one week because this represents six times the 

biologic half-life of most of the medication used in the treatment of Menière's 

disease. A wash-out period of three months was used in patients taking flunarizine 

(Sibelium®), since its half-life is 18 days.

After the wash-out period, half of the patients were given betahistine SR for 16 

weeks, followed by 16 weeks of placebo (BP group). The other half of the patients 

started with 16 weeks of placebo followed by 16 weeks of betahistine SR (PB 

group) (Figure IV.1). The patients were assigned randomly to one of the two 

groups.

week 0 1234 5 9 13 17 21 25 29 33

wash-out cross-over

PB group: placebo -* betahistine SR

BP group: betahistine SR -» placebo

Figure IV.1. Design of the trial.

Patient information and consent

Patients were informed about the design and the aim of the trial. It was explained 

that they were going to receive two different capsules, each for a period of 16 

weeks. They were told that one of these capsules contained a new drug that was 

to be tested.
Before participating in the trial patients had to give their consent. Patients were 

free to withdraw from the trial at any time.

Active drug and placebo

Capsules containing 24 milligrams of betahistine dihydrochloride in a sustained- 

release form were used as the active drug. The drug is not registered in this form. 

As placebo an identical capsule was used, containing the components necessary 

to obtain the sustained-release form.

57



M
ethods

Patients were instructed to take three capsules a day, swallowed with water at 

intervals of eight hours (breakfast, teatime and bedtime). If patients complained 

aboutgastricdiscomfort,they were advised to take the capsules directly after each 

meal.

Follow-up

During the trial, patients visited the outpatient clinic every four weeks. They were 

seen by the same physician (J.Th.S.). At each visit they received a bottle with 90 

capsules for the next four weeks. This amount exceeded the required number of 

capsules, in order to prevent an interruption of therapy in case the next follow

up visit could not be exactly four weeks later. Patients were asked to return the 

bottle with the remaining capsules at the next visit. The returned medication was 

counted to check compliance with therapy. They also received four weekly 

questionnaires to record their experiences.

3 I Assessment of symptoms and signs 

Subjective symptoms

The subjective effects on hearing loss,tinnitus, pressure sensation and imbalance 

were scored on a gradual scale at the end of each week on a standard weekly 

questionnaire (Addendum IV.1; page 74). The four completed questionnaires 

were returned to the investigator at the next visit.

Hearing loss

Hearing had to be scored as: 'good', 'slightly impaired', 'moderately impaired' or 

'seriously impaired'.

In addition, the patient was asked to note whether s/he felt that his/her hearing 

was 'better', 'the same' or 'worse' than the week before, or was 'fluctuating'.

Tinnitus

Tinnitus had to be scored as: 'none', 'mild', 'moderate' or 'severe'.

Pressure sensation

Pressure sensation had to be scored as 'none', 'mild', 'moderate' or 'severe'.
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Imbalance

Patients were asked to score their imbalance on the following scale:

'no attack' : no turning sensation, no feelings of insecurity and no

lightheadedness.

'mild attack': lasting a maximum of one minute, jerks, briefly dizzy

and no nausea.

'moderate attack': lasting a maximum of five minutes, being dizzy, 

nauseous and having to lie down.

'severe attack': lasting hours, being nauseous with vomiting and having

to go to bed.

In addition, the patient had to write down the number of mild, moderate and

severe attacks experienced.

Side-effects

Patients were asked to report all side-effects.

Remarks

Patients were given the opportunity to add extra remarks om points not covered 

by the questions on the weekly questionnaire.

Objective signs

The effects on hearing loss, tinnitus and vestibular function were examined as 

shown in Table IV.1.

Hearing

Hearing was measured every four weeks by

1. pure-tone threshold audiometry,

2. speech audiometry (Utrecht word list).

Tinnitus

Tinnitus was examined at the start, half-way through and at the end of the trial 

by measuring its quality, frequency (pitch), loudness and minimal masking level.

1. Quality
The quality was determined by matching the tinnitus to pure-tone stimuli and 

various narrow and broad band noises offered to the ipsilateral ear.
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2. Frequency (pitch)

In order to determine the pitch of the tinnitus, different frequencies were offered 

ipsilaterally during and after quality matching. If the tinnitus matched a pure-tone 

its frequency was taken. If the tinnitus matched a certain narrow band noise, the 

centre frequency of this noise was taken as the tinnitus frequency. In case the 

tinnitus was mimicked by a white noise, determination of frequency was obvi

ously impossible.

Frequency and quality of the tinnitus were not used to study the effect of the 

treatment in this trial.

3. Loudness

Tinnitus loudness was measured by offering short-duration stimuli of the match

ing quality and pitch to the ipsilateral ear in ascending steps of 1-5 dB. The patient 

was asked to indicate at which intensity stimulus loudness matched tinnitus 

loudness. In this way the absolute level of tinnitus loudness in dB hearing level 

(dB HL) was determined. Ascending steps were used instead of descending steps, 

in order to avoid residual inhibition.

In case the ideal, exact match of quality and frequency was obtained, it was 

impossible for the patient to differentiate between his own tinnitus and the 

masking stimulus. In this situation the perception of the tinnitus moved from 

inside to outside the head as soon as the intensity of the masking stimulus 

exceeded that of the tinnitus. Therefore tinnitus loudness was considered to be 

the intensity necessary to make the tinnitus change location, minus one dB.

In case the match was not ideal, the patient could distinguish his own tinnitus from 

the masking stimulus. Tinnitus loudness was determined by loudness balance 

between masking stimilus and tinnitus.

4. Minimal masking level

The minimal masking level of the tinnitus was determined by offering a stimulus 

with the most optimal match of quality and pitch to the ipsilateral ear. The minimal 

intensity of the matching stimulus required to just mask the tinnitus was then 

assessed (steps of 1-5 dB) in dB HL.

Equilibrium

Vestibular function was tested at the start, half-way through and at the end of the 

trial by:

1. Electro-oculographic recording of saccades and pursuit, spontaneous 

nystagmus, fixation and gaze nystagmus and position nystagmus.

60



2. Standardcalorictests with electronystagmographic (ENG) recording. Patients 

were examined in supine position with their head raised 30 degrees. Irrigation 

with water at 30 and 44 0 Celsius was carried out for a period of 20 seconds with 

7 minutes interval between each irrigation. The sequence of irrigation was fixed: 

1. cold right, 2. cold left, 3. warm left, 4. warm right.

3. Damped pendular rotating chairtest with ENG recording. The rotation period 

was 16 seconds, the start amplitude 180 degrees (Greiner et al, 1969).

week audiometry tinnitus vestibular

(first day) measurement examination

0 wash-out

1 start betahistine SR + + +

or placebo

5 +

9 +

13 +

17 change to other + + +

capsule

21 +

25 +

29 +

33 end of trial + + +

Table IV.1. Assessment of objective data.
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4 I Evaluation of results

Subjective

'lntention-to-treat' principle

This trial was analysed on the basis of the 'intention-to-treat' principle (Lubsen, 

1987; Pocock, 1988; Lee et al, 1991). According to this principle all eligible patients 

should, whenever possible, be included in the analysis of results, regardless of 

compliance with the protocol. Reasons for exclusion or drop-out can yield 

valuable information about the drug under study. This is evident for patients who 

withdraw from a study because of failure to respond to therapy. But there are 

situations in which the lost information is not that obvious. As many patients as 

possible (excluded or dropped-out) should therefore be analysed.

According to the 'intention-to-treat' principle, patients who started taking drugs 

during the trial, listed under exclusion criteria, have to be analysed as well. The 

same holds true for patients who do not take their medication as prescribed. 

However, if patients withdraw during the trial, for instance because of intolerable 

side-effects, many observations may be missing. In this case analysis may not be 

possible.

Evaluation of subjective results

The subjective results were evaluated by comparing the betahistine SR and 

placebo average* monthly scores of'hearing loss', 'change in hearing', 'tinnitus', 

'pressure sensation' and 'imbalance'. These average monthly scores were com

puted out of the scores, obtained from four succeeding weekly forms. The reason 

for using monthly instead of weekly scores will be discussed in IV.5.

The patient's choice on the qualitative scale was quantitatively scored in such a 

way that a higher score corresponded with a worse state of disease (Table IV.2). 

The 'imbalance' score was calculated differently from the other parameters. 

'Imbalance' scored zero points if there had been no dizziness at all, one point for 

a mild attack, four points for a moderate attack and nine points for a severe attack. 

This was multiplied by the corresponding number of attacks. These values were 

added up to get the final score for 'imbalance'. In this way both frequency and 

intensity of vertigo attacks were amalgamated into a single score.

*ln order to avoid confusion, 'mean' is used in contrast to median; otherwise 'average' is 

used.
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hearing good 0

slightly impaired 2

moderately impaired 4

seriously impaired 6

tinnitus none 0

mild 2

moderate 4

severe 6

pressure sensation none 0

mild 2

moderate 4

severe 6

change in hearing better than last week -1

the same as last week 0

worse than last week +1

fluctuating 0

imbalance

no attack 0

(no turning sensation, no feelings of insecurity, no lightheadedness) 

mild attack ... x 1 = ...

(max.1 min., jerks, briefly dizzy, no nausea)

moderate attack ... x 4 = ...

(max. 5 min., dizzy, nauseous, lie down)

severe attack ... x 9 = ...

(lasting hours, nauseous, vomiting, going to bed)

sum = ...

Table IV.2. Scoring of weekly questionnaire. Ahigher score corresponds with a worse state of disease. Note 

that the imbalance score is different from the hearing, tinnitus or pressure sensation score. The imbalance 

score is obtained by multiplying the number of attacks by 1,4 or 9 for a mild, moderate or severe attack 

respectively.
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Since a change of two points in the scores on 'hearing loss', 'tinnitus' and 

'pressure sensation' corresponded with another qualitative score, this difference 

was considered to be relevant.

Because the parameter 'change in hearing' already indicates a difference, it is 

difficult to determine the relevant change of score.

This is even more complicated for 'imbalance', because the score is composite 

value of frequency and intensity of attacks. It was decided to consider a change 

in score of 3 points (the difference between a mild and a moderate attack) as 

relevant.

Problems in scoring

In calculating the patients' scores several problems were encountered. They were 

handled in the following ways:

• If more than one compartment of the same item was filled in, the score in 

between the score of those two compartments was used.

• Partially filled in compartments were considered as filled in completely.

• 'Daily insecure feelings' was scored as seven points.

• If a patient was seen after five instead of four weeks, the questionnaires of the 

first, second, fourth and fifth week ofthat month were used, and the questionnaire 

of the third week was left out of the statistical analysis. In case of a three-week 

period the questionnaire of the second weekwas used twice.

• When a patient with bilateral Menière's disease filled in different compart

ments for each ear, the highest score corresponding with the worst ear was used 

for statistical analysis.

• In case one value was missing it was replaced by the average score of the 

preceding and the following value in calculating the average monthly score. If two 

values were missing in one month, this month was regarded as missing.

Preference of patients

At the end of the trial the preference of the patients for one of the two treatment 

periods was noted and evaluated. If patients had a preference for one of the two 

treatment periods, they were given the opportunity to continue the use of their 

capsule of choice. In that event the code was still not broken to see what this 

capsule contained. Only after all patients had completed the trial the code of the 

sequence in which they had received betahistine SR and placebo was broken, 

disclosing the drug of preference.
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Choice of the labyrinth to be evaluated

Unilaterally and bilaterally affected patients were analysed together, as in the 

evaluation of the subjective results. In patients with unilateral Menière's disease, 

obviously the affected labyrinth was analysed. In patients with bilateral Menière's 

disease, it was decided to use the data on the labyrinth that had most likely 

produced the exacerbation of symptoms (the 'most active' side).

The decision was made retrospectively by three otolaryngologists, independently 

from each other. It was based on the history (increase of hearing loss, (loudest) 

tinnitus, (heaviest) pressure sensation) and hearing tests performed in the 

months preceding the trial.

We are fully aware that the decision on which labyrinth is to be evaluated in 

patients with bilateral Menière's disease can best be made at the start of the trial. 

It is remarkable that - to our knowledge - this problem has not been discussed 

in previous studies.

Evaluation of objective results

The objective results of treatment were evaluated by comparing the following 

parameters of pure-tone and speech audiometry, tinnitus measurement and 

vestibular examination in the BP and PB group.

Pure-tone audiometry

• 'Menière Hearing Index' (average air-conduction threshold for 0.25, 0.5, land 

2 kHz).
A change of more than ten dB was considered to be clinically relevant.

• Air-conduction threshold forthe frequencies 0.25, 0.5,1 and 2 kHz separately. 

A change of more than ten dB was considered to be clinically relevant.

Speech audiometry

• Speech intensity in dB required to achieve 50% discrimination, (dB 50).

A change of more than ten dB was considered to be clinically relevant.

• Maximum speech discrimination in perventage, (max. discr.).

A change of more than 10% was considered to be clinically relevant.

• Speech intensity in dB at the level of maximum discrimination, (dB max.).

A change of more than ten dB was considered to be clinically relevant.
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Figure IV.2. Speech audiometry parameters

-dB 50 : speech intensity in dB required to achieve 50% discrimination

-max. discr. : maximum speech discrimination in %

-dB max. : speech intensity in dB at maximum discrimination

Tinnitus measurement

• Loudness in dB HL.

• Minimal masking level (MML) in dB HL.

It was not possible to make a deliberate decision on which difference in intensity 

or MML was to be considered clinically relevant. We have no experience in this 

area and could find no literature on this subject.

Vestibular examination

1. Excitability difference measured at caloric examination.

2. Directional preponderance measured at caloric examination.

3. Directional preponderance measured at rotating chair examination.

The difference in caloric excitability and the directional preponderance at caloric 

examination were calculated according to the formulas proposed by Jongkees 

and Philipszoon (1964). The numbers represent the maximum speed of the slow 

phase of the nystagmus after irrigation of the left and the right ear with cold and 

warm water.

ad 1. Difference in excitability was expressed as:

(1+4) - (2+3) 

1 +2 + 3 + 4
x 100%

1 = cold right ear, 2 = cold left ear, 3 = warm left ear, 4 = warm right ear
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A difference of more than 22% in the caloric response between the two sides was 

considered pathological ('abnormal') (Baloh and Honrubia, 1982).

In case a contralateral reduced (abnormal) caloric response (-100% -23%) was

found this value was not taken into account.

ad 2. Directional preponderance was expressed as:

(1+3)-(2+4) 

1 +2 + 3 + 4
x 100%

1 = cold right ear, 2 = cold left ear, 3 = warm left ear, 4 = warm right ear

A directional preponderance of more than 14% was considered pathological 

('abnormal') (Gallé, 1987).

ad 3. In rotating chair examination, the directional preponderance was calcu

lated according to the following formula:

nystagmus intensity to the left - nystagmus intensity to the right
-------- ---------:---------r—-------------- ------- --------------- :---------:--------- -----— x 100%
nystagmus intensity to the left + nystagmus intensity to the right

nystagmus intensity = number of nystagmus beats in each half of a period

A directional preponderance in rotation test of more than 15% was considered 

pathological ('abnormal') (Greiner et al, 1969).

Adirection of preponderancetowardsthe affected side, ortothe most activeside 

in bilateral Menière's disease patients, was called 'ipsilateral'. A direction of 

preponderance towards the unaffected side, or to the least active side in bilaterally 

affected patients, was called 'contralateral' (Gallé, 1987).

The ipsilateral directional preponderance of both the caloric and the rotation test 

was given a positive value, whereas the contralateral directional preponderance 

was given a negative value.

Comparison of subjective and objective vestibular results

In orderto investigate whetherthe subjective results of imbalance scoring could 

be associated with the objective examination of vestibular function, the baseline 

values (data assessed at the start of the trial before treatment) had to betaken into 

account. This less usual method in the analysis of a cross-over trial was chosen, 

since vestibular examination was not performed in between the start and the 

cross-over point.
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IV

The caloric response was regarded as 'unchanged' if the response remained 

qualitatively the same (abnormal or normal) after treatment. The caloric response 

was regarded as 'improved' if the response changed from abnormal to normal 

after treatment. The caloric response was regarded 'as deteriorated' if the 

response changed from normal to abnormal after treatment.

The results of changes in caloric response were presented in a 2x2 table (Table 

1V.3).

cross-over

start

A N

A = -

N + =

Table IV.3.2x2 table in which the change in caloric response (A=abnormal, N=normal)from the start to the 

cross-over point is presented.

= : unchanged, + : improved, -: deteriorated.

Caloric and rotation directional preponderance were regarded as 'unchanged' if 

the preponderance remained qualitatively the same (ipsilateral, neutral or 

contralateral) after treatment. Caloric and rotation directional preponderance 

were regarded as improved' if the preponderance changed from ipsilateral or 

contralateral to neutral after treatment. All other changes were considered as 

'deteriorated'.

The results of changes in directional preponderance were presented in a 3x3 table 

(Table IV.4).

start 

I N C

cross-over N + = +

C - - =

Table IV.4.3x3 table in which the chan gein directional preponderance (l=ipsilateral,N=neutral,C=contralateral) 

from the start to the cross-over point is presented.

= : unchanged, + : improved, -: deteriorated.

5 / Statistical analysis

Various authors have published on the statistical analysis of a cross-over trial 

(Hills and Armitage, 1979; Fisher and Wallenstein, 1981; Pocock, 1983). Since the 

paper by Hills and Armitage (1979) is generally accepted as a guide to the
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Statistical analysis of a cross-over study, our trial has, as far as possible, been 

evaluated according to their directives. However, the method of analysis of 

repeated measurements during each treatment, as in our trial, is not discussed 

in their paper. Additionally, a "crude within-patient comparison" (see below) was 

performed as described by Pocock (1983).

Our data were fed into a database computer program (SPSS/PC+ and Data Entry) 

and were statistically analysed using SPSS/PC+ Version 3.1. Test results with 

p values < 0.05 were considered statistically significant.

Terminology

There is no consensus on the terminology of the effects to be examined. The 

nomenclature used by the various authors is summarized in Table IV.5. We have 

chosen to adopt the terminology as proposed by Fisher and Wallenstein (1981). 

The analysis of a 'crude overall within-patient comparison’ was derived from 

Pocock (1983) and was referred to as an 'overall treatment effect'.

Fisher & Wallenstein Pocock

(1981) (1983)

Hills &. Armitage 

(1979)

interaction between 

treatment and period

time trend/

period effect

treatment difference

carry-over effect/

residual effect/ 

sequence effect

period effect

treatment effect

interaction between 

treatment and period

period effect

treatment effect

crude overall

within-patient

comparison

Table IV.5. Terminology used by various authors. The nomenclature used in this study is printed in bold.
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Carry-over effect, period effect, treatment effect and overall treatment effect (crude overall 
within-patient comparison)

IV In a cross-over design the effect of treatment with a drug can only be studied after 

it has been shown that this effect is not biassed by other hidden effects. A 'carry

over effect', a 'period effect', a 'treatment effect' and an 'overall treatment effect' 

(crude overall within-patient comparison) are to be tested. These effects and the 

consequence of their presence will be discussed below.

Carry-over effect

A carry-over effect means that the effect of the treatment given in the first period 

is still present at the time that the effect of the second treatment is studied.

In this trial a carry-over effect was tested by evaluating the difference between the 

average sum of the effects of both treatments in the BP group and in the PB group 

(Mann-Whitney Utest).

Its presence invalidates a cross-over study. Therefore, if a carry-over effect could 

not be excluded, only the first four months of the trial were used for analysis, i.e. 

it was analysed as a parallel trial.

Period effect

A period effect means that there is a difference in effect dependent on the period 

during which the treatment is given. There might, for instance, be a seasonal 

influence if the first period coincides with summer, whereas the second treatment 

period coincides with winter.

In our study the presence of a period effect was investigated by comparing the 

differences between the effects of betahistine SR and placebo in the BP group and 

in the PB group (Mann-Whitney Utest).

If a significant difference was found, a period effect was likely to be present. In 

this case the two treatment periods were analysed separately.

Another possibility is to analyse only the first four months of the trial, as in the 

analysis of a parallel study. One could also choose to use the treatment effect 

instead of the overall treatment effect. In case of a period effect this is a more 

reliable parameter.

If no significant carry-over effect and period effect are found, the treatment effect, 

averaged over both groups, and the overall treatment effect can be tested.

Treatment effect

A treatment effect means that there is a difference in effect between the active 

drug and placebo treatment, averaged over both groups.
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This was investigated by comparing the differences between the effect of the first 

and second treatment of the BP and the PB group (Mann-Whitney Utest).

Overall treatment effect

An overall treatment effect, or crude overall within-patient comparison, is the total 

treatment effect as studied by taking the data of the active drug out of the active 

drug —* placebo group and the placebo -* active drug group. The same applies 

to the data of the placebo.

In this trial an overall treatment effect was studied by comparing the combined 

betahistine SR data with the matching combined placebo data (Wilcoxon matched- 

pairs test).

The effects of betahistine SR and placebo were studied in various ways.

Firstly, the results at the end of each treatment period were compared. In regard 

to the subjective results, the average monthly scores (see below) of month four 

and month eight were evaluated. As to the objective results, the measurements 

at the end of week 16 and 32 were used.

Secondly, the average value of each treatment period was compared. This 

method of analysis does not allow exclusion of a (short-term) carry-over effect. 

Neither the subjective nor the objective data showed a normal distribution. 

Therefore a Mann-Whitney Utest or a Wilcoxon matched-pairs test (instead of a 

parametric ftest) was used, since these tests are based on rankscores ratherthan 

on absolute figures.

MANOVA

A MANOVA (Multivariate Analysis Of Variance) procedure with repeated meas

urements is a more subtle way of analysis. This procedure can be used to study 

changes in the course of time. One of the assumptions underlying the analysis 

of variance (in contrast to the Wilcoxon matched-pairs test) is that changes intime 

are normally distributed.
In addition to the statistical analysis described above, the present trial used a 

MANOVA in evaluating the subjective results of 'imbalance' and the objective 

results of the Menière Hearing Index. Since both parameters had a skewed 

distribution, a transformation (a logarithmic and an arcsine transformation 

respectively) had to be performed.
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Average monthly score

If, as in this trial, the number of (subjective) observations (16) on one patient 

during each treatment period almost equals the number of patients (17/18), a 

statistical analysis based on all observations is not appropriate.

Therefore, the score of every four succeeding weeks was added and divided by 

four. The score that was obtained was called 'average monthly score'. Thus, the 

number of observations to analyse was reduced to four average monthly scores 

per treatment period, i.e. eight average monthly scores for the complete trial 

(apart from the starting value).
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Addendum

IV
Questionnaire to be filled in by the patient every week (translated)

Week: ■■■ ( ..-..-ig.. / ■.-■■-19.. ) Name:_____________________________

Would you please fill in the compartment of your choice? You are also requested 

to mention the number of attacks of imbalance. The bottom part of this question

naire can be used to make any comments.

Change in hearing
Hearing good □ better than last week □

slightly impaired □ the same as last week □

moderately impaired □ worse than last week □

seriously impaired □ changing all the time □

Tinnitus none □

mild □

moderate □

severe □

Pressure none □

sensation mild □

moderate □

severe □

Imbalance
no turning sensation, no feelings of insecurity, not lightheaded □

mild attack (max.1 min., jerks, dizzy, no nausea) □

moderate attack (max. 5 min., dizzy, nauseous, having to lie down) □

severe attack (lasting hours, nauseous, throwing up, having to go to bed) □

Did you take the capsules this week? yes/no

If you have used any other drug please indicate which drug_______________

Remarks

Addendum IV.1. Weekly report to be completed by patient.
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Patients

Eligibility procedure

V Inclusion and exclusion criteria

Inclusion criteria

In orderto be admitted to the trial the patients had to meet the following criteria:

1. complete Menière's disease, unilateral or bilateral, according to the Utrecht 

working definition, i.e.:

- cochlear hearing loss,

- (history of) tinnitus,

- (history of) attacks of vertigo,

- exclusion of all other diseases that could account for the symptoms.

2. exacerbation of symptoms during the previous month, for which patients 

sought medical help.

Exclusion criteria

Excluded from the study were patients :

1. with an apparent infection of the middle or the inner ear,

2. with peptic ulcer, bronchial asthma or pheochromocytoma,

3. who were pregnant,

4. suffering from liverorkidney insufficiency, brain tumour, recent headtraum3' 
Parkinson's disease, epilepsy, multiple sclerosis or any other generalised diS' 

ease,
5. operated upon because of Menière's disease (destruction of labyrinth, saccus 

drainage, transection of vestibular nerve, etc.),
6. using antihistamines, antivertiginous drugs, vasodilators, psychotropic drug5 

or tranquillizers, in case use of these drugs could not be stopped,

7. who had been using betahistine dihydrochloride (Betaserc®) 3 times 16 

daily or more for at least the previous three months,
8. who had experienced side-effects during previous use of betahistin® 

dihydrochloride (Betaserc®).
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2 I Assessment of the diagnosis

In order to assess the diagnosis of Menière's disease patients were examined 

according to the following diagnostic protocol:

History

A complete otological and vestibular history, as well as a general 

otorhinolaryngological, a neurological, an ophthalmological and an internal 

history were taken.

Examinations

Obligatory

• ORL examination

• hearing tests

pure-tone and speech audiometry

Alternate Binaural Loudness Balance (ABLB) test

stapedius reflex threshold

tone decay test

Békésy audiometry

glycerol test

• tinnitus measurement

quality

frequency

loudness

minimal masking level

• vestibular tests

saccades and pursuit; spontaneous, fixation and gaze nystagmus; 

position nystagmus 

caloric stimulation 

rotating chair

• blood analysis

general: Hb, Ht, white cell count and differentiation, erythrocyte sedimen

tation rate, sodium, potassium, creatinine, SCOT, SGPT, LDH, bilirubin, 

GT, glucose

specific: lues serology and thyroid function

• radiological examination

CT-scan of the temporal bones

• neurological examination
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Optional

• ophthalmological examination

• general examination

V

3 I Patients screened

All patients suspected of suffering from Menière's disease and seen at our 
department from 1984 until 1989 were screened according to the diagnostic 

protocol described above.

Altogether 108 patients were examined. Of these, 40 patients were admitted to 

the trial and 68 were not. Forty-two patients did not meet the inclusion criteria, 

whereas 26 patients were ineligible because of the exclusion criteria applied. The 
various reasons for not including or for excluding patients are given in Table V.1 

and V.2 respectively.

Reason for non-inclusion number of patients

incomplete clinical picture 8

no recent exacerbation 34

total 42

Table V.1. Reasons for non-inclusion of patients.

Reason for exclusion number of patients

peptic ulcer, asthma 

meningioma falx cerebri 

neurinoma eighth cranial nerve 

lues

saccus drainage 

other medication

betahistine dihydrochloride in use 

side-effect betahistine dihydrochloride 

other

2

5

1

3

8

4

1

total 26

Table V.2. Reasons for exclusion of patients.

78



^ / Patients admitted (n=40j and patients studied (n=35)

Based on the criteria mentioned above, 40 patients entered the study. Of these, 

29 suffered from unilateral and 11 from bilateral Menière's disease. Five patients 

had to be omitted from the study. Details on these drop-outs will be given below. 

Consequently, the data of 35 patients, 27 with unilateral and 8 with bilateral 

Menière's disease, were studied and used for statistical analysis.

drop-outsdrop-outs

bilaterally

affected

bilaterally

affected

unilaterally

affected

unilaterally

affected

patients studied

patients with Menière's disease

Table V.3. Number of patients and affected labyrinths in this study.

^ I Drop-outs

Five patients had to be considered drop-outs. Two patients withdrew during the 

trial, one showed an intolerable side-effect and two were excluded from analysis 

for unforeseen reasons. 1

1. A 60-year-old woman finished the first 16 weeks of the trial during which she 

had been given betahistine SR. She complained of gastric discomfort, even when 

she swallowed the capsules after the meal. The pain in her stomach remained 

afterthe cross-over to the second period of 16 weeks, of which she only completed 

the first four weeks. She then quit because her serious attacks of vertigo, lasting
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V

hours and attended by nausea and vomiting, still did not vanish. She felt that she 

did not derive any benefit from either of the capsules.
This patient suffered from bilateral Menière's disease, with a flat hearing loss of 

75 dB for both ears and a limited response at the caloric examination of both 

labyrinths.

2. A 40-year-old man, a business proprietor, objected to the amount of time he 
had to spend in our outpatient clinic. He also developed serious headaches, which 

he thought to be caused by the treatment. We offered him the other capsule, but 
he stopped visiting us without further notice after having participated in the trial 

for only six weeks. When the code was broken the capsule was noted to contain 

betahistine SR.

This patient had bilateral Menière's disease, with a symmetrical Menière Hearing 

Index of 60 dB hearing loss and a partial, compensated one-sided dysfunctioning 

as measured by caloric examination.

3. A 41-year-old woman developed a discrete rubella-like itching rash on her 

upper arms and neck within one hour after ingestion of the first capsule- 

Treatment was discontinued immediately. The woman was given mebhydroline 
(Incidal®), after which the rash vanished. When the code was broken the capsule 

showed to contain placebo.

4. A 60-year-old man had to be excluded because he also suffered from 
hemiparkinsonism. This diagnosis was not realised before enrolment in the trial-

5. A 67-year-old woman who had completed the whole trial was asked which 

period she preferred. She answered that the first period could not be the best one, 
because she knew that she had received a placebo during that period. She had 

asked her brother, a physician, to have the capsules analysed.

Potential drop-outs

The possibility that three otherthree patients might drop-out was discussed. TheV 

either stopped taking the trial medication for a short period, or used medication 

listed in the exclusion criteria. However, according to the 'intention-to-tre^t 

principle, it was decided not to exclude them from evaluation (Chapter IV.4). 1

1. A 46-year-old woman had been treated for years with diazepam (Valium®! 

because of psychic disturbances. According to our protocol, use of this tranquil' 

lizer had to be stopped in order to participate in the trial. This patient was no1
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satisfied with the first nor with the second treatment period. Since she thought, 

that the deprivation of diazepam was the reason she did not respond well, she 

started taking the tranquillizer again during the trial, although without much 

improvement.

2. A 55-year-old man stopped taking the capsules on his own initiative at week 

26 because he thought they could be responsible for his backache. However, 

when after eight days this had no effect on his backache he started taking his 

capsules again.

3. A woman, 58years of age, with bilateral Menière's disease, did not experience 

any benefit from the capsule she started with. After 13 weeks she refused to 

continue its use, although she insisted on trying the capsule of the second 

treatment period. Her first treatment period thus lasted 13 instead of 16 weeks. 

While taking the second capsule she subjectively experienced considerable 

improvement. In fact, she appeared to be the patient with the strongest preference 

for one of the two periods. Her favoured capsule was proved to contain the 

placebo.
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Comparison of the two groups of patients at the 
start ot the trial

The data of 35 patients were studied. The BP group numbered 18 patients, the PB 

group 17 patients.

Both groups had to be proven comparable at the start of the trial, before the results
were analysed, because theoretically they could be dissimilar despite randomization-

1 I General patient characteristics

Both groups were comparable with regard to sex, age, duration of the disease and 

bi- and unilaterality of the condition (Table V.4-V.8).

Sex and age

The number of male and female patients is shown in Table V.4. Table V.5 shows 

the age of the patients in years. Neither sex norage differed significantly between 
the BP and the PB group (p=0.15, Fisher's exact test and p=0.90. Student's ftest 

respectively).

Sex BP PB total

(n=18) (n=17) (n=35)

male 10 14 24

female 8 3 11

Table V.4. Number of male and female patients of the BP and the PB group.

Age (yrs) BP

(n=18)

PB

(n=17)

total

(n=35)

mean (SD) 49.5 (10.1) 49.1 (7.5) 49.3 (8.

median 51.5 50.0 51

range 33 - 69 35 - 59 33 - 69

Table V.5. Age (in years) of the patients of the BP and the PB group.
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Duration of disease

The time from the onset of the first symptom of the disease to the start of the trial 

is shown in Table V.6. The difference between the BP group and the PB group was 

not significant (p=0.10, Mann-Whitney L/test).

Table V.7 presents the time from the onset of the complete clinical picture of the 

disease and the start of the trial. No difference between the two groups could be 

demonstrated either (p=0.23, Mann-Whitney L/test).

Time (yrs) between first BP PB total

symptom and start of trial (n=18) (n=17) (n=35)

mean (SD) 8.9 (8.4) 5.6 (6.4) 7.3 (7.6)

median 7.0 3.0 6.0

range 0.9 - 36.0 0.4-24.0 0.4 - 36.0

.6. Time (in years) between the first symptom and the start of the trial for the BP and the PB group

Time (yrs) between onset of complete BP PB total

Menière's disease and start of trial (n=18) (n=17) (n=35)

mean(SD) 5.4 (5.6) 2.6 (1.7) 4.0 (4.4)

median 3.1 2.2 2.3

range 0.3 - 21.8 0.4 - 6.0 0.3 - 21.8

Table V 7 Time (in years) between onset of complete Menière's disease and the start of the trial for the BP 

and the PB group.

Unilateral and bilateral Menière's disease

The difference in number of patients with unilateral or bilateral Menière's disease 

in the two groups, as presented in Table V.8, was not significant (p=0.69, Fisher's 

exact test).

Affected labyrinths BP PB total

(n=18) (n=17) (n=35)

unilateral 13 14 27

bilateral 5 3 8

Table V.8. Number of patients with a unilateral or bilateral Menière's disease at the start of the trial for the 

BP and the PB group.
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2 I Subjective findings

The complaints of the patients of the BP and PB group at the start of the trial were 

compared by means of the scores of the weekly questionnaire completed by the 

patient at the end of the wash-out week. No significant difference (Mann-Whitney 
Utest) between the two groups was found for 'hearing loss' (p=0.47), 'change in 

hearing' (p=0.63), 'tinnitus' (p=0.68), 'pressure sensation' (p=0.72) or 'imbalance

3 I Objective findings 

Audiometry

Pure-tone audiometry
The Menière Hearing Index for both groups at the start of the trial is shown in Table 

V.9. The difference between the two groups BP and PB is not significant (p=0.67, 

Mann-Whitney (7 test).

Menière Hearing Index (dB) BP

(n=18)

PB

(n=17)

total

(n=35)

mean(SD) 58.8(20.4) 55.3(15.5) 57.1(18.0)

median 62.5 57.5 60.0

range 23.8 -98.8 28.8 - 81.3 23.8 - 98.8

Table V.9. Menière Hearing Index (in dB) atthe start of the trial for the BP and the PB group.

Hearing thresholds were also compared for each frequency separately (250, 500, 

1000 and 2000Hz) for the BP and the PB group (Figure V.1). The hearing loss a1 

the start of the trial for the BP group seems to be greater for all frequencies than 

for the PB group, but the differences are not significant. The p values for 250, 500, 

1000 and 2000 Hz are 0.42,0.84,0.56 and 0.49 respectively (Mann-Whitney Utest)-

Speech audiometry
The speech intensity required for 50% discrimination (dB 50), the maximum 

speech discrimination (max. discr.), as well as the speech intensity at maximum 
discrimination (dB max.) of the patients of both groups are compared in Tabl® 

V. 10. If the speech discrimination score is less than 50%, the dB 50 is theoretically 

infinite. Therefore the median rather than the mean dB 50 was used. No significant 

difference was found for 50% discrimination (p=0.93), maximum speech discrim1' 
nation (p=0.53) or speech intensity at the maximum discrimination (p=0.29l 

(Mann-Whitney (7 test).
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10%

Fig V.1. Distribution of hearing loss at 250, 500,1000 and 2000 Ht for the BP and the PB groupat the start 

of the trial.

Speech audiometry BP

(n=18)

PB

(n=17)

total

(n=35)

dB 50 (dB) median 65 60 60

range 25->130 25 ->130 25 ->130

max. discr. (%) mean (SD) 66(30) 74(22) 70(26)

median 73 80 75

range 0 - 100 20-100 0 - 100

dB max. (dB) mean (SD) 97(27) 106(13) 101(22)

median 100 110 105

range 0 - 120 80 - 120 0 - 120

Table V.10. 50% discrimination (dB 50), maximum speech discrimination (max. discr.) and speech 

intensity at maximum discrimination (dB max.) at the start of the trial for the BP and the PB group.
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Patients

Tinnitus measurement

The comparison ofthetinnitus measurements of the BP and PB group and of the 

analysed patients at the start of the trial is shown separately, since they relate to 

different numbers of patients.

Comparison of BP and PB group

The tinnitus measurements of 22 of the 35 patients could be used to describe the 

patient groups. The data of 13 patients had to be disregarded. The tinnitus 

measurement was cross-heard in eight patients. Tinnitus was absent at the 

scheduled time of measurement or data were lacking in five patients.

The frequency, loudness and minimal masking level of tinnitus at the start of the 

trial are presented for both groups inTable V.11, V.12 and V.13 respectively. There 

is no significant difference between the BP and the PB group for one of the 

parameters (frequency: p=0.90; loudness: p=0.89; minimal masking level: p=0.52; 

Mann-Whitney l/test).

Frequency (Hz) BP

(n=11)

PB

(n=8)

total

(n=19)

mean(SD) 2994 (3245) 3705 (4436) 3256(3622)

median 2375 1125 1750

range 125 - 12000 125 - 12000 125 -12000

Table V.11. Frequency of tinnitus at the start of the trial for the BP and the PB group, 

(white noise n=1; absent tinnitus n=2)

Loudness (dB HL) BP

(n=13)

PB

(n=9)

total

(n=22)

mean(SD) 53 (22) 45 (21) 49 (22)

median 55 50 54

range 0 - 100 0 - 61

ooo

Table V.12. Loudness of tinnitus at the start of the trial for the BP and the PB group.
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MML (dB HD BP

(n=11)

PB

(n=9)

total

(n=20)

mean (SD) 55 (25) 55 (26) 55 (25)

median 58 60 60

range 0 - 100 0-80 0 - 100

Table V.13. Minimal masking level (MML) of tinnitus at the start of the trial for the BP and the PB group, 

(missing data n=2)

Comparison of the analysed patients

The tinnitus measurements of 18 of the 35 patients could be analysed to study the 

effect of betahistine SR. The data of 17 patients had to be disregarded. In four 

patients measurement was impossible due to cross-hearing of the better ear. In 

13 patients tinnitus had either temporarily subsided at one of the scheduled times 

(cross-over point or end of trial) or some of the data were missing.

Ten of the 18 patients belonged to the BP group and eight to the PB group. 

Comparison of these two groups of analysed patients at the start of the trial was 

limited to ten patients. This is because of another four cross-heard measurements 

and four patients who experienced no tinnitus at that point in time or missing 

measurements.

The frequency, loudness and MML at the start of the trial are presented for both 

groups of analysed patients in Table V. 14, V. 15 and V. 16 respectively. There is no 

significant difference between the BP and the PB group for one of the parameters 

(frequency: p=0.67; loudness: p=0.92; minimal masking level: p=0.80; Mann- 

Whitney U test). Because comparability can only be tested in upwards of half of 

the analysed patients, its value is limited.

Frequency (Hz) BP

(n=5)

PB

(n=5)

total

(n=10)

mean(SD) 2300 (975) 4162 (5251) 3231(3693)

median 3000 1000 2250

range 1000 - 3000 125 - 12000 125 -12000

Table V.14. Frequency of tinnitus at the start of the trial for the BP and the PB group.
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Patients

Loudness (dB HL) BP

(n=5)

PB

(n=5)

total

(n=10)

mean(SD) 57 (6) 49 (18) 53 (13)

median 55 60 57

range 50 - 65 20 - 61 20 - 65

Table V.15. Loudness of tinnitus at the start of the trial for the BP and the PB group.

MML (dB HD BP

(n=4)

PB

(n=5)

total

(n=9)

mean (SD) 68 (15) 56 (18) 62 (17)

median 63 60 60

range 58 -90 25-70 25-90

Table V.16. Minimal masking level of tinnitus at the start of the trial for the BP and the PB group, 

(missing data rr=1)

Vestibular examination

The BPand PB group did not differ significantly (Mann-Whitney L/test) at the start 

of the trial, with regard to caloric excitability (p=0.76), directional preponderance 

at caloric stimulation (p=0.56) and directional preponderance at rotating chair 

examination (p=0.47).

The number of patients with an abnormal or a normal excitability in the BP and 

the PB group is shown in Table V.17.

BP PB

Excitability (n=17) (n=16)

abnormal 11 7

normal 6 9

Table V.17. Number of patients with an abnormal or a normal caloric excitability in the BP and the PB gfOuP 

at the start of the trial.

(contralateral reduced caloric response n=1; missing data n=1)

The number of patients in the BP and the PB group with an ipsilateral, neutral °r 

contralateral directional preponderance in the caloric test and the rotation test Is 

shown in Table V.18 and V.19 respectively.

88
1



Caloric directional preponderance

BP

(n=17)

PB

(n=17)

ipsilateral 2 4

neutral 9 10

contralateral 6 3

Table V.18. Number of patients with an ipsilateral, neutral or contralateral caloric directional preponder

ance in the BP and the PB group at the start of the trial.

(missing data n=1)

Rotation directional preponderance

BP

(n=18)

PB

(n=17)

ipsilateral 3 4

neutral 15 9

contralateral 0 4

Table V.19. Number of patients with an ipsilateral, neutral or contralateral rotation directional preponder

ance in the BP and the PB group atthe start of the trial.
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Subjective results

1 I The weekly questionnaire

It was striking how cooperative the patients were in completing their weekly 

questionnaires. In the space for 'remarks' patients carefully wrote down their 

complaints. Especially the attacks of vertigo were meticulously registered, with 

respect to duration, exact hour and accompanying symptoms.
Four female patients reported that the onset of their menstruation corresponded 

with an exacerbation of their Menière symptoms.

2 I Effects on 'hearing loss'

The mean monthly score for 'hearing loss' is shown in Figure VI. 1. There appears 

to be no difference between the BP and the PB group.

torniris;
Hearing Joss

ß:

0
0 1 1 3 4 5 6

0
8
month

Fig. Vl.1. Mean monthly subjective hearing loss score for BP and PB group. A higher score corresponds witb 

greater subjective hearing impairment No significant difference was found between betahistine SR an^ 

placebo treatment
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No carry-over effect or period effect and no treatment effect were found for 

'hearing loss', neither when evaluating the score of the last month of each 

treatment period (Month 4 and 8), nor when the scores over the two treatment 

periods of four months (Months 1+2+3+4 and Months 5+6+7+8) were analysed. 

The p values (Mann-Whitney Utest) are presented inTable Vl.1. If the scores over 

the two treatment periods of four months are compared, a possibly present short

term carry-over effect cannot be excluded.

Carry-over effect, period effect and treatment effect

(Month 4 and Month 8; Months 1+2+3+4 and Months 5+6+7+8)

P values carry-over period treatment

effect effect effect

Month 4 vs. 8 0.49 0.84 0.42

Period 1 vs. 2 - 0.76 0.70

Table Vl.1. 8 values of carry-over effect period effect and treatment effect of the subjective score for 

'hearing loss’ (Mann-Whitney l/test).

Overall treatment effect

(Month 4 and Month 8; Months 1+2+3+4 and Months 5+6+7+S)

Since no carry-over or period effect was found, it is permissible to take the placebo 

data out of the PB and the BP group together, as well as the betahistine SR data. 

Thus the overall treatment effect is analysed.

No significant difference was found between placebo and betahistine SR during 

the last month of each treatment for 'hearing loss' (p=0.28, Wilcoxon matched- 

pairs test).

When analysing the overall treatment effect over both treatment periods, no 

significant difference between placebo and betahistine SR for 'hearing loss' was 

found either (p=0.50, Wilcoxon matched-pairs test).
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Subjective results

3 I Effects on 'change in hearing'

The mean monthly score for 'change in hearing' is shown in Figure VI.2. All values 

are above zero, indicating that hearing has deteriorated subjectively during the 

trial in both groups of patients, except for the score of Month six for the patients 

using betahistine SR.

There appears to be no difference between the BP and the PB group.

scon Change in hearing

0.5 : 0.5

------------------------“—•—

■a

-0.5 -05

betahistine SR
---- n— placebo

0 1 i 3 4 5 6 7 8
month

Fig. VI.2. Mean monthly subjective change in hearing score for BP and PB group. Exceptfor the betahistine 

SR score in Month 6 of the PB group, all scores are above zero, indicating that patients felt their hearing 

had deteriorated. No significant difference was found between betahistine SR and placebo treatment
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No carry-over effect or period effect and no treatment effect was found for 'change 

in hearing', neither when evaluating the score ofthe last month of each treatment 

period (Month 4 and 8), nor when the scores over the two treatment periods of 

four months (Months 1+2+3+4 and Months 5+6+7+8) were analysed. The p values 

(Mann-Whitney (7 test) are presented in Table VI.2. If the scores over the two 

treatment periods of four months are compared, a possibly present short-term 

carry-over effect cannot be excluded.

Carry-over effect, period effect and treatment effect

(Month 4 and Month 8; Months 1+2+3+4 and Months 5+6+7+S)

P values carry-over period treatment

effect effect effect

Month 4 vs. 8 0.57 0.70 0.70

Period 1 vs. 2 0.31 0.19

Table VI.2. Pvalues of carry-over effect, period effect and treatment effect ofthe subjective score for 

'change in hearing' (Mann-Whitney Utest).

Overall treatment effect

(Month 4 and Month 8; Months 1-r2-r3+4 and Months 5+6+7+8)

Since no carry-over or period effect was found, it is permissible to take the placebo 

data out of the PB and the BP group together, as well as the betahistine SR data, 

when analysing the overall treatment effect.

No significant difference was found between placebo and betahistine SR during 

the last month of each treatment for 'change in hearing' (p>0.99, Wilcoxon 

matched-pairs test).

When analysing the overall treatment effect over both treatment periods, no 

significant difference between placebo and betahistine SR for 'change in hearing' 

was found either (p=0.21, Wilcoxon matched-pairs test).
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Subjective results

4 I Effects on 'tinnitus'

The mean monthly score for 'tinnitus' is shown in Figure VI.3. There appears to 

be no difference between the BP and the PB group.

Fig. VI.3. Mean monthly subjective tinnitus score for BP and PB group. A higher score corresponds with a 

more serious subjective tinnitus. No significant difference was found between betahistine SR and placebo 

treatment
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No carry-over effect or period effect and no treatment effect was found for 

'tinnitus', neither when evaluating the score of the last month of each treatment 

period (Month 4 and 8), nor when the scores over the two treatment periods of 

four months (Months 1+2+3+4 and Months 5+6+7+8) were analysed. The p values 

(Mann-Whitney U test) are presented in Table VI.3. If the scores over the two 

treatment periods of four months are compared, a possibly present short-term 

carry-over effect cannot be excluded.

Carry-over effect, period effect and treatment effect

(Month 4 and Month 8; Months 1+2+3+4 and Months 5+6+7+S)

P values carry-over period treatment

effect effect effect

Month 4 vs. 8 0.81 0.25 0.25

Period 1 vs. 2 - 0.37 0.79

Table VI.3. P values of carry-over effect period effect and treatment effect of the subjective score for 

'tinnitus' (Mann-Whitney t/test).

Overall treatment effect

(Month 4 and Month 8; Months U2-I-3+4 and Months 5-t6-t7+8)

Since no carry-over or period effect was found, it is permissible to take the placebo 

data out of the PB and the BP group together, as well as the betahistine SR data, 

when analysing the overall treatment effect.

Although there is a possible improvement in tinnitus in favour of betahistine SR 

when evaluating the last month of each treatment (p=0.09, Wilcoxon matched- 

pairs test), this is not statistically significant.

When analysing the overall treatment effect over both treatment periods, no 

significant difference between placebo and betahistine SR for 'tinnitus' was found 

either (p=0.68, Wilcoxon matched-pairs test). Therefore 'tinnitus' did not show a 

tendency to improve when comparing the four-month periods.
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Subjective results

5 / Effects on 'pressure sensation'

The mean monthly score for 'pressure sensation' is shown in Figure VI.4. The 

mean score for'pressure sensation'is lowerthan the mean score for'hearing loss' 

and 'tinnitus' (Figure VI.1 and VI.3).

There appears to be no difference between the BP and the PB group.

Fig. Vl.4. Mean monthly subjective pressure sensation score for BP and PB group. A higher score 

corresponds with a greater subjective pressure sensation. No significant difference was found between 

betahistine SR and placebo treatment Note thatthe pressure sensation score is lowerthan both the hearing 

loss score and the tinnitus score.
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No carry-over effect or period effect and no treatment effect was found for 

'pressure sensation', neither when evaluating the score of the last month of each 

treatment period (Month 4 and 8), nor when the scores over the two treatment 

periods of four months (Months 1+2+3+4 and Months 5+6+7+8) were analysed. 

The p values (Mann-Whitney C/test) are presented in Table VI.4. If the scores over 

the two treatment periods of four months are compared, a possibly present short

term carry-over effect cannot be excluded.

Carry-over effect, period effect and treatment effect

(Month 4 and Month 8; Months 1+2+3+4 and Months 5+6+7+8)

Rvalues carry-over period treatment

effect effect effect

Month 4 vs. 8 0.97 0.37 0.37

Period 1 vs. 2 - 0.26 0.69

Table VI.4. Pvalues of carry-over effect period effect and treatment effect of the subjective score for 

'pressure sensation' (Mann-Whitney l/test).

Overall treatment effect
(Month 4 and Month 8; Months 1+2+3+4 and Months 5+6+7+B)

Since no carry-over or period effect was found, it is permissible to take the placebo 

data out of the PB and the BP group together, as well as the betahistine SR data, 

when analysing the overall treatment effect.

No significant difference was found between placebo and betahistine SR during 

the last month of each treatment for 'pressure sensation' (p=0.23, Wilcoxon 

matched-pairs test).

When analysing the overall treatment effect over both treatment periods no 

significant difference between placebo and betahistine SR for 'pressure sensa

tion' was found either (p=0.63, Wilcoxon matched-pairs test).
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Subjective results

6 I Effects on 'imbalance'

VI
Figure VI.5 displaysthesubjective weekly imbalance score. For reasons explained 

in Section IV.5, the original weekly scores had to be transcribed into mean 

monthly scores. These mean monthly scores, as shown in Figure VI.6, were used 

for analysis.

The imbalance score shows an obvious decline during the first treatment period, 

i.e. a subjective improvement in sense of balance: less frequent and/or less 

serious attacks. This improvement is present for the patients taking betahistine 

SR as well as for those taking placebo. The score for betahistine SR seems to be 

greater than for placebo. During the second treatment period, no further change 

seems to take place.

Imbalance
16

12 16 20 24 28

16

14

12

10

32
week

Fig. VI.5. Weekly subjective imbalance score for BP and PB group. A higher score corresponds with more 

frequent and/or more serious attacks of imbalance.
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Fig. Vl.6. Mean monthly subjective imbalance score for BP and PB group. A higher score corresponds with 

more frequent and/or more serious attacks of imbalance. A significant linear decline, indicating a 

considerable improvement of balance, is present both for patients using betahistine SR as well as for 

patients using placeboduringthefirstfourmonths. Although the score of betahistine SR seems to be greater 

than the score of placebo, the difference is not significant After the fourth month, no further improvement 

of balance was found.

Carry-over effect, period effect, treatment effect and overall treatment effect 
(Month 4 and Month 8; Months 1+2+3+4 and Months 5+6+7+S)

Considering the parameter 'imbalance' no long-term carry-over effect (p=0.86, 

Mann-Whitney U test), no period effect (p=0.15, Mann-Whitney U test), no 

treatment effect (p=0.96, Mann-Whitney U test) and no overall treatment effect 

(p=0.7 4, Wilcoxon matched-pairs test) was found when evaluating the score of the 

last month of each treatment period (Month 4 and 8).

In evaluating the complete treatment periods (Months 1+2+3+4 and Months 

5+6+7+8), an obvious period effect was present (p=0.004, Mann-Whitney Utest), 

which biasses the overall treatment effect.

Further analysis was therefore performed by a MANOVA procedure with repeated 

measurements.
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Subjective results

VI

The scores of Month zero, given as a baseline in Figure Vl.5 and Vl.6, were not used 

in the MANOVA. These scores are not taken into account in the statistical analysis 

because they represent values that are obtained without any treatment, while the 

purpose of the analysis is to study the presence of an overall treatment effect.

MANOVA (Months 1+2+3+4 and Months 5+6+7+8)

Each treatment period of four months was analysed by a separate MANOVA 

procedure. Thus no advantage is gained from the cross-over design; the trial is 

actually considered as two parallel studies of four months.

A MANOVA requires a normal distribution of data; moreoverthe monthly scores 

were clearly positively skewed. Therefore a logarithmic transformation was 

carried out. Accordingly, the converted geometric mean, rather than the arithme

tic mean, of the monthly score (Figure Vl.5), with its 95% confidence interval, is 

given in Table Vl.5 for the first and second treatment period for both groups. The 

size of the BP group is 17 instead of 18 patients in the first treatment period. This 

is due to missing data in Month 4 from the patient who changed to the other 

capsule after 13 instead of 16 weeks (see patient 3, Chapter V.I.).

month

Geometric mean (and 95% confidence interval) of
monthly score of imbalance
BP PB

(n=17) (n=17)

1 21.1 (9.3 - 46.3) 17.5 (8.7 - 34.4)

2 16.0 (6.7 - 36.6) 10.7 (4.7 - 23.0)

3 8.9 (3.2 - 22.4) 6.5 (2.4 - 15.6)

4 6.9 (2.3 - 17.9) 6.2 (2.1 - 15.4)

BP PB

(n=18) (n=17)

5 7.7 (2.9 - 18.4) 11.0 (4.6 - 24.7)

6 7.1 (2.9 - 15.8) 8.7 (3.9 - 17.9)

7 9.9 (4.4 - 21.0) 6.4 (3.0 - 12.9)

8 5.5 (2.2 - 12.2) 5.7 (2.1 - 13.7)

Table Vl.5. Geometric mean (and 95% confidence interval) of monthly score of'imbalance' in the first and 

the second treatment period.
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In the first four months:

• No interaction was found between the two groups (p=0.92), i.e. the decline 

in the imbalance score is parallel for both groups.

• A significant linear decline was found (p=0.001).

• There was no significant difference between the two groups (p=0.60).

In the second four months:

• No interaction was shown between the two groups (p=0.50).

• No significant decline was found (p=0.15).

• There was no significant difference between the two groups (p=0.93).

7 / Preference of the patients

Of the 35 patients studied, nine did not express a preference for one of the two 

treatment periods, whereas 26 did. Eight of these 26 patients chose the first period 

as the best one, whereas 18 patients preferred the second treatment period (Table 

VI.6). The difference was almost significant (p=0.08, sign test).

Number of patients

with a preference for betahistine SR placebo total

period 1 5 3 8

period 2 8 10 18

total 13 13 26

Table Vl.6. Period of preference.

A highly significant association was found (p=0.0003, Kruskal-Wallis test) be

tween the period of preference (first, second or neither) and the period with the 

lowest imbalance score on the weekly questionnaire.

Once the code was broken, the drug that was used in the period of preference was 

known. Thirteen patients chose betahistine SR as their drug of preference, 

thirteen patients preferred the placebo, while nine patients did not express a 

preference (Table VI.7).

Based on the preference of the patients no difference between betahistine SR and 

placebo was found.
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Subjective results

drug of preference number of patients

betahistine SR 13

placebo 13

none 9

total 35

Table Vl.7. Drug of preference.

Of the nine patients without a preference, four were very satisfied during both 

periods. These four patients started on placebo and used betahistine SR after

wards. Of the five patients who were not satisfied with either one of the treatment 

periods, three started on betahistine SR and two on placebo.

Subjective effect of the trial

Thirty of the 35 patients (26 with and four without a preference) were satisfied with 

their recovery from the exacerbation of Menière's disease at the end of the trial- 

If the two drop-outs, who stopped prematurely because they experienced no 

benefit, are taken into account as well, 30 of the 37 patients (81%) were satisfied, 

while seven of the 37 patients (19%) were not satisfied with the effect of the trial.

8 I Side-effects

The side-effects observed during the trial are presented in Table VI.8, both for the 

BP and the PB group. Sixteen of the 35 patients did experience side-effects during 

the use of betahistine SR, whereas 17 patients reported side-effects while taking 

placebo. Several patients reported more than one side-effect.

The same side-effects were reported during the use of active drug and placebo. 

After correcting for patients who reported the same side effect in both periods, 

still no difference in number of side effects during administration of placebo of 
active drug was found. None of the patients (except one, see Section V.5) stopped 

participating in the trial because of a side-effect.
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BP group PB group total

side-effect B P P B B P

gastric discomfort 4 2 1 1 5 3

headache 4 3 4 5 9 7

hypersomnolence 2 2 3 2 4 5

fatigue 1 2 1 3 4 3

insomnia 3 1 - - 3 1

abdominal pain - 1 - - - 1

itching - - 1 1 1 1

dyspnea - 1 - - - 1

frequent micturition - 2 - - - 2

none 10 9 9 9 19 18

Table Vl.8. Number of patients who reported side-effects during betahistine SR and placebo treatment in 

the BP and PB group.

9 I Conclusions and comments

Both the subjective and the objective results are important when (new) drugs are 

tested. In Menière's disease the subjective experiences of the patients are to be 

considered of great importance. Therefore the main conclusions of the subjective 

results of this trial will be summarized and commented upon separately.

The weekly questionnaire

Almost all patients were quite willing to participate in the trial. The cooperation 

of patients with Menière's disease, as encountered in this study, is in accordance 

with the experience of other investigators (Wilmot and Menon,1976).

The phenomenon of being finicky in writing down every detail of the symptoms 

of their disease is well known to any doctor treating Menière's patients (Groen and 

P.H. Schmidt, 1984).

Exacerbation of Menière's disease at the onset of menstruation has, to our 

knowledge, not previuosly been reported in the literature. However, an increase 

of tinnitus during or just before menstruation was described by Hulshof (1985) in 

three out of 14 women with tinnitus.
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Subjective results

Effects on 'hearing loss' and 'change in hearing’

1. The score for 'hearing loss' did not differ significantly during administration 

of betahistine SR or placebo.

2. The same applies to 'change in hearing'. Throughout the trial the score of 

'change in hearing'was positive (with the exception of patients on betahistine SR 

during month 6). This indicates that the patients considered their hearing to be 

gradually deteriorating.

T orok (1977), in his analysis of studies on Menière's disease, found that only a few 

studies reported a slight improvement in hearing in a minority of patients. In their 

review on therapeutic options in Menière's disease, Kaufman Aren berg and Bayer 

(1977) concluded that "some medical treatments have been no more able to 

conserve hearing in Menière's disease than no therapy at all." Ruckenstein et al 

(1991) concluded that an improvement in hearing was reported in some studies, 

but that the designs and the method of analysis of most of these trials had to be 

severely criticized. They concluded that no treatment has been shown to be 

superior to placebo.

In ourtrial no subjective improvement was found. However, our subjective results 

may not be comparable to the studies on which the reviews were based, because 

they do not mention how hearing improvement in the different studies was 

assessed.

Effects on 'tinnitus'

1. The score for'tinnitus'showed a (non-significant) tendency to improve during 

the use of betahistine SR, but only when the last month of each treatment period 

is compared.

Torok (1977) found a decrease or discontinuation of tinnitus in a small number 

of trials. In other review articles, the effects of treatment on vertigo and hearing 

loss are discussed, but the effects on tinnitus are not mentioned.

Effects on 'pressure sensation'

1. No significant difference in betahistine SR and placebo treatment was found 

for the score of 'pressure sensation'.
2. The scores of 'pressure sensation' were consistently lower than those of 

'hearing loss' and 'tinnitus'.
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This result may be explained in two ways. In the first place, fewer patients may 

suffer from pressure sensation in the earthan from hearing loss and tinnitus. The 

number of patients who did not record pressure sensation in their weekly 

questionnaire varied from seven to eleven. An absence of hearing loss or tinnitus 

was reported by zero to three patients per week.

Another very likely explanation could be that patients regard pressure sensation 

as a less serious complaint than deafness and tinnitus and therefore give this 

symptom a lower score.

Effects on 'imbalance'

1. During the first four months of the trial, a significant linear decline in imbalance 

score, i.e. a decrease of vestibular symptoms, was demonstrated in both groups.

2. No significant difference in the decline of imbalancescore was found between 

patients using betahistine SR as compared to those using placebo.

3. During the second four months of the trial, the score for imbalance remained 

unchanged.

Again these results underline the need for placebo-controlled clinical drug trials 

in Menière's disease. All improvements that have been claimed by studies in 

which this primary requirement was not fulfilled may therefore be disregarded.

How should we interpret the remarkable decrease of subjective vestibular symp

toms during the first four months of the trial, regardless of whether the patients 

were using betahistine SR or placebo?

Did mere participation in the trial itself produce this positive effect on their well

being in general and on imbalance in particular?

It is well known that in most therapeutic studies on Meniere's disease, positive 

results are reported in 60-80% ofthe cases (Torok,1977; McKee et al, 1991). It has 

been found that changes associated with clinical research, such as increased 

attention to patients participating in a clinical trial, results in 'improvement' in 80% 

of patients (Rashkis and Smarr, 1957). This should probably be considered a 'trial 

effect'.

Menière patients are known to do better when they receive extra attention. A lack 

of support from the key figures in their life, as well as from their doctors, may lead 

to an exacerbation of their disease (Groen and P.H. Schmidt, 1984). In a trial like 

ours, the patients are on a rigid therapeutic schedule. They have to write down 

theirsymptomsoncea week and visit their doctor every month. Then audiometric 

and vestibular follow-up is carried out at regular intervals. They will therefore 

receive much more attention and support than before.
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It may be assumed that Menière's disease patients are strong placebo-respond

ers. In a study of placebo analgesia, Gracely et al (1985) reported that placebo 

response was not dependent on a difference in personality. The most important 

factor in the enhancement of placebo pain relief was the faith of the placebo 

prescriber in the 'efficacy' of the therapy. The unconscious enthusiasm of the 

investigator may result in somatic changes, that are not attributable to a 

pharmacodynamic effect of the administered drug. This phenomenon is known 

as iatroplacebogenesis ('the doctor as a drug'). This is in agreement with the 

observation that placebo effects vary widely from one physician to another 

(Lundh, 1987).

Placebos have been shown to be effective in the treatment of a variety of disorders 

including diabetes, multiple sclerosis, parkinsonism, radiation sickness, arthritis, 

angina pectoris, hypertension, peptic ulcer, headache, asthma, insomnia, cough, 

hay fever, common cold, motion sickness, schizophrenia, anxiety, depression, 

premenstrual syndrome etc. (Turnheim, 1987; Eastman, 1990; Schagen van 

Leeuwen, 1991).

In surgical therapy of Menière's disease, a placebo effect was reported to be 

present in the often-quoted Danish Sham study (Thomsen et al, 1981; Bretlau et 

al, 1989).

Placebos are known to show dosage effects. Two placebo pills work better than 

one (Lasagna, 1986; Field and Levine, 1981) and large placebo pills are more 

effective than small ones (Rickels et al, 1970; Blackwell et al, 1972). Red pills have 

more effect than blue ones; multiple-coloured capsules act better than a white 
tablet (Ross and Olson, 1981). The trial capsules were bi-coloured (white and 

grey).

Field and Levine (1981) described carry-over effects after withdrawal of placebo.

Another factor that could account for the positive effect in the first four months 

is the natural course of the disease. All patients included in the trial suffered from 

a recent exacerbation of symptoms. One might speculate that in a disorder like 

Menière's disease an exacerbation has to be followed by an improvement of the 

symptoms. However, in this study the time interval between the start of the 

exacerbation and the trial varied from one to several months, whereas the mean 
score of imbalance declined linearly from the first month of the trial on. None of 

the patients recovered spontaneously during the time needed to conduct the 

diagnostic protocol. Therefore, the start of convalescence was apparently trig' 

gered by the start of the trial. This triggering seems important, since the time 
interval between the exacerbation of the disease and the start of the trial varied 

considerably.
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The equilibrium of our patients improved continuously over a period of four 

months. From the fifth month onwards, no further decrease of symptoms was 

observed. This finding could suggest that clinical trials in Meniere's disease 

should last at least four months. However, it is interesting that all patients were 

aware ofthe time of cross-over and that the improvement they reported, occurred 

in the period before this cross-over point. Therefore the suggestion regarding the 

length of a trial should be considered with caution.

Power-analysis

Retrospectively a power calculation was performed with respect to the number 

of patients included in this trial and the period effect found for 'imbalance'.

The geometric mean imbalance score ofthe first month was 19.2; that of the fourth 

month was 6.5.

Assuming:

1. a = 0.05 (the probability of detecting a 'significant difference' when the 

treatments are equally effective in reality, i.e. the risk of a false positive result);

2. a standard deviation of the differences ofthe logarithmically transformed data 

of 1.67 and

3. a total number of 34 patients;

then the power to demonstrate a decrease ofthe mean imbalance score of this 

magnitude (when this difference really exists) is 93%.

It can thus be concluded that the number of patients in this trial was sufficiently 

large.

Preference ofthe patients

1. At the end of the trial, 13 patients expressed a preference for betahistine SR 

and 13 for placebo, whereas nine patients had no preference.

This is in accordance with the equal subjective results that are found for all the 

parameters ofthe weekly questionnaire. Again, this stressesthe need for placebo- 

controlled drug trials.

2. The first treatment period was chosen by eight patients as their period of 

preference, whereas 18 patients preferred the second treatment period.

3. A highly significant association was found between the period of preference 

(first, second or neither) and the period with the lowest imbalance score.

It can be assumed that the second treatment period will be remembered better 

than the first treatment period. This would account for the fact that more patients 

preferred the second period than the first one.
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The preference was associated with the lowest imbalance score. This might be 

explained by the well-known fact that the vestibular complaints are usually 

considered the most important and incapacitating symptom. The preference for 

the second treatment period might thus be a more realistic choice than a 

preference based merely on recent memory.

It can be speculated that patients will prefer the period in which their symptoms 

have improved most. However, we were unable to confirm this.

4. In total 81% of the patients considered their condition to be improved as 

compared to the situation before the start of the trial.

This percentage is somewhat higher than is usually reported in the literature. 

Side-effects

1. Side-effects were reported by 16 patients during betahistine SR and by 17 

patients during placebo treatment. The type and frequency of side-effects were 

the same during both treatments.

In general, the most frequently reported side-effects of drugs are nausea, vom

iting, diarrhoea, abdominal pain, gastric discomfort, erythema, itching, hypersomnia/ 

insomnia, fatigue, headache, dizziness, trembling, muscle twitching and fever 

(van Boxtel, 1987). These signs and symptoms account for two-thirds of the side- 

effects in the majority of trials (Kramer, 1981).

The use of a placebo does not only give therapeutic effects, but also leads to side- 

effects (Haegerstam et al, 1982). A frequency of 30 to 40% has been described (van 

Boxtel, 1987). The frequency increases with the amount of tablets prescribed. 

Dizziness, headache, agitation, fatigue, problems with concentration and gastro

intestinal problems are reported most frequently.

One of the reasons that active drugs and placebos have the same side-effects is 

that the participating patients exchange their experiences in the waiting room. 

Another factor is that patients are influenced by their doctor when s/he informs 

them about possible side-effects.

The frequency and the character of side-effects encountered in the present study 

are in accordance with the literature. We did, however, find a somewhat higher 

percentage (49%) of side-effects during the placebo period.
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O
bjective results

VII

1 I Audiometry

The objective effects on hearing presented below are based on the data obtained 

on the affected ear in patients with unilateral Menière's disease. In bilaterally 

affected patients, data obtained from the ear that had most likely caused the 

exacerbation of symptoms were used.

Pure-tone audiometry: Menière Hearing Index

The mean and median Menière Hearing Index (pure-tone threshold loss at 0.25, 

0.5, 1 and 2 kHz) are given in Figure VII.lab for both the BP and the PB group.

month

Menière Hearing Index (in dB)

mean (SD) median (range)

BP PB BP

(n=18) (n=17) (n=18) (n=17)

PB

1 60.9 (20.1) 54.6 (14.4) 66.9 (18.8 - 85.0) 56.3 (32.5 - 77.5)

2 56.3 (17.2) 53.0 (15.2) 61.3 (18.8 - 78.8) 55.0 (28.8 - 85.0)

3 56.9 (20.9) 51.5 (14.3) 59.4 (18.8 - 86.3) 52.5 (31.3 - 83.8)

4 57.9 (17.2) 47.8 (16.7) 53.8 (22.5 - 87.5) 43.8 (26.3 - 87.5)

5 56.7 (20.2) 52.1 (16.4) 58.1 (13.8 - 85.0) 52.5 (26.3 - 83.8)
6 57.0 (18.3) 51.7 (17.9) 58.8 (26.3 - 83.8) 52.5 (23.8 - 81.3)

7 58.5 (15.9) 54.5 (16.0) 58.8 (25.0 - 85.0) 54.4 (32.5 - 87.5)

8 56.9 (16.9) 51.8 (17.9) 58.1 (21.3 - 86.3) 55.0 (28.8 - 83.8)

Table VII.1. Mean (SO) and median (range) of Menière Hearing Index (in dB) for BP and PB group.
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Fig. VII.lab. Mean and median Menière Hearing Index (in dB) for BP and PB group.

No significant difference between betahistine SR and placebo was found.
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There seems to be an improvement in hearing during the first treatment period, 

but this improvement is nullified during the second period,

A carry-over effect four months after the cross-over point, a period effect and a 

treatment effect were not present (p=0.21, p=0.25, p=0.32 respectively, Mann- 

Whitney L/test).

No overall treatment effect on the Menière Hearing Index was found at the end 

of each treatment period (p=0.32, Wilcoxon matched-pairs test).

If the average Menière Hearing Index of each complete treatment period is 

analysed, a possibly present short-term carry-over effect is not detectable. A 

period effect was not found (p=0.29, Mann-Whitney Utest), nor was a treatment 

effect present <p=0.91, Mann-Whitney Utest). No overall treatment effect on the 

average Menière Hearing Index of the treatment periods was found either (p>0.99, 

Wilcoxon matched-pairs test).

Conclusion

No positive effect of betahistine SR on the Menière Hearing Index was found, 

neither when the last month of each treatment period was analysed, nor when 

each complete treatment period of four months was studied.

Pure-tone audiometry: hearing threshold at 250, 500,1000 and 2000 Hz

In Figure VII.2ab, VII.3ab, VII.4ab and VII.5ab the mean and median thresholds far 

250 Hz, 500 Hz, 1000 Hz and 2000 Hz are shown.
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Fig. VII.2ab. Mean and median hearing threshold at 250 Hz for BP and PB group. No significant difference

between betahistine SR and placebo was found.
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Fig. Vll.Sab. Mean and median hearing threshold at 500 Hz for BP and PB group. No significant difference

between betahistine SR and placebo was found.
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Fig. Vll.4ab. Mean and median hearing threshold at 1000 Hz for BP and PB group. No significant difference

between betahistine SR and placebo was found.
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Fig. Vll.Sab. Mean and median hearing threshold at 2000 Hz for BP and PB group. No significant difference

between betahistine SR and placebo was found.
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Carry-over effect, period effect, treatment effect and overall treatment effect 

Month 4 and Month 8

A carry-over effect and a period effect four months after the cross-over point were 

excluded for each frequency (Mann-Whitney (7 test).

No treatment effect was found (Mann-Whitney U test). Data of betahistine SR 

were then taken together, regardless of whether they were derived from the BP 

or the PB group, because no carry-over or period effect was present. This applies 

to the placebo data as well. No overall treatment effect was found for any of the 

separate frequencies (Wilcoxon matched-pairs test).

The p values of all effects are listed in Table VII.2.

frequency

carry-over

effect

p value

period

effect

p value

treatment

effect

p value

overall treatment

effect

p value

250 Hz 0.25 0.60 0.19 0.30

500 Hz 0.34 0.32 0.36 0.32

1000 Hz 0.14 0.64 0.31 0.39

2000 Hz 0.40 0.49 0.97 0.91

Table VII.2. Pvalues of carry-over, period, treatmentand overall treatment effect of hearing loss attheend 

of Month 4 and 8 for 250, 500,1000 and 2000 Hz.

Months 1+2+3+4 and Months 5+6+7+8

The average thresholds for each treatment period, calculated from the four pure- 

tone audiograms, were also compared for each separate frequency in regard to 

both betahistine SR and placebo treatment.

A possibly present short-term carry-over effect is not detectable. A period effect 

was excluded (Mann-Whitney U test). No treatment effect was found (Mann- 

Whitney Utest).

Because a period effect was not present, the data on betahistine SR could be taken 

together, regardless of whether they were derived from the BP or the PB group. 

This applies to the placebo data as well. No overall treatment effect of betahistine 

SR was found for any of the separate frequencies when the complete treatment 

periods were compared (Wilcoxon matched-pairs test).

The p values of all effects are listed in Table VII.3.
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frequency

period

effect

p value

treatment

effect

p value

overall treatment

effect

p value

250 Hz 0.77 0.81 0.78

500 Hz 0.78 0.76 0.76

1000 Hz 0.96 0.74 0.66

2000 Hz >0.99 0.31 0.30

Table Vll.3. Pvalues of period, treatment and overall treatment effect of hearing loss for 250,500,1000 and 

2000 Hz, when comparing the complete treatment periods.

Conclusion

No overall treatment effect of betahistine SR on the hearing threshold of the 

separate frequencies 250 Hz, 500 Hz, 1000 Hz and 2000 Hz was found, neither when 

the last month of each treatment period was analysed, nor when the complete 

treatment periods were compared.

Speech audiometry: speech intensity at 50% discrimination (dB 50)

The speech intensity at 50% discrimination is shown in Figure VII.6. The median 

rather than the mean dB 50 is presented. This is because speech intensity at 50% 

discrimination is theoretically infinite if speech discrimination is less than 50%. 

Table VII.4 shows the median values and their range for speech intensity at 50% 

discrimination.

Speech intensity at 50% discrimination (in dB)
median (range)

BP PB

month (n=18) (n= 17)

1 72.5 (15- >130) 65 (30 - >130)

2 70 (25 - >130) 65 (25 90)

3 72.5 (20 - >130) 60 (25 - >130)

4 70 (40 - >130) 60 (25 - >130)

5 65 (20 - >130) 60 (20 - >130)

6 70 (30 - >130) 60 (20 - 85)

7 70 (30 - >130) 65 (30 - >130)

8 60 (30 - >130) 60 (20 - >130)

Table Vll.4. Median (and range) of dB 50 (in dB) for BP and PB group.
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dB 50 (median)
9090

Fig. VII.6. Median speech intensity (in dBI at 50% discrimination for BP and PB group. No significant 

difference between betahistine SR and placebo was found.

Carry-over effect, period effect, treatment effect and overall treatment effect 

Month 4 and Month 8

No carry-over effect or period effect and no treatment effect was present when 

the dB 50 of the last month of each treatment period was analysed (p=0.37, p=0.70 

and p=0.64 respectively, Mann-Whitney (7 test).

No significant difference between the dB 50 for betahistine SR and placebo was 

found, when betahistine SR results and placebo results of each patient group were 

taken together (p=0.68, Wilcoxon matched-pairs test). Therefore no overall 

treatment effect of betahistine SR was found.

Months 1+2+3+4 and Months 5+6+7+S

A possibly present short-term carry-over effect is not detectable when the 

complete treatment periods are compared. A period effect was not found (p=0.23, 

Mann-Whitney U test). A treatment effect could not be demonstrated (p=0.65, 

Mann-Whitney L/test).
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No significant difference between the dB 50 for betahistine SR and placebo was 

found, when betahistine SR results and placebo results of each patient group were 

taken together (p=0.65, Wilcoxon matched-pairs test). No overall treatment effect 

of betahistine SR could thus be found.

Speech audiometry: maximum speech discrimination (max. discr.)

The mean and median values of the maximum speech discrimination (max. discr.) 

in % for the BP and the PB group are presented in Figure VII.7ab.

Table VII.5 gives the mean, SD, median and range values of the maximum speech 

discrimination in %.

month

Maximum discrimination (in %)

mean (SD) median (range)

BP PB BP

(n=18) (n=17) (n=18)

PB

(n= 17)

1 72 (19) 76 (19) 68 (40 - 100) 80 (35 - 100)

2 77 (22) 81 (15) 88 (30 - 100) 80 (55 - 100)

3 75 (21) 79 (20) 78 (30 - 100) 85 (20 - 100)

4 77 (22) 81 (17) 80 (25 - 100) 85 (45 - 100)

5 73 (24) 78 (18) 78 (25 - 100) 80 (35 - 100)

6 73 (23) 80 (17) 68 (25 - 100) 75 (55 - 100)

7 76 (20) 78 (19) 80 (35 - 100) 80 (30 - 100)

8 76 (19) 78 (22) 78 (35 - 100) 85 (25 - 100)

Table Vll.5. Mean (SD)and median (range) maximum speech discrimination in % for both groups of patients.
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Fig. Vll.7ab. Mean and median maximum speech discrimination (in %) for BP and PB group. No significant

difference between betahistne SR and placebo was found.
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Carry-over effect, period effect, treatment effect and overall treatment effect 

Month 4 and Month 8

Evaluating the maximum speech discrimination at the last speech audiogram of 

each treatment period of four months, no long-term carry-over effect (p=0.60, 

Mann-Whitney L/test), no period effect (p=0.16, Mann-Whitney U test) and no 

treatment effect (p=0.71, Mann-Whitney L/test) were found.

No significant difference (p=0.60, Wilcoxon matched-pairs test) in maximum 

speech discrimination between betahistine SR and placebo was present, indicat

ing no overall treatment effect.

Months 1+2+3+4 and Months 5+6+7+S

When the average maximum speech discrimination over each treatment period 

of four months was analysed, a period effect (p=0.04, Mann-Whitney L/test) was 

found.

Since a period effect might bias an overall treatment effect, further analysis was 

performed by a MANOVA procedure with repeated measurements for each 

treatment period of four months.

One of the assumptions of the MANOVA is that the values are drawn from a 

normally distributed population. Since the distribution of the maximum speech 
discrimination was negatively skewed, an arcsine transformation was performed 

on the original data. These transformed values were transformed back into 

percentages after the MANOVA was performed (Table VII.6.).

Maximum discrimination (in %)

BP PB

month (n=18) (n=17)

1 76 79

2 83 88

3 81 83

4 83 85

5 79 81

6 79 85

7 80 85

8 80 83

Table Vll.6. Transformed mean maximum speech discrimination in % for both groups of patients.
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The MANOVA was performed on the following contrasts:

• Max. discr. values for Month 3 were compared to those for Month 4.

• Values for Month 2 were compared to the average of the values for Month 3 

and Month 4 together.

• Values for Month 1 were compared to the average of the values for Month 2, 

3 and 4.

In the first four months:

1. No interaction was found between the two groups (p=0.90), i.e., the course of 

the maximum speech discrimination is parallel for both groups.

2. No significant difference was found between Month 3 and Month 4 (p=0.76). 

No significant difference was found between Month 2 and Months 3+4 

<p=0.73).

A statistically significant difference was found beween the maximum speech 

discrimination observed at the end of the first month and the average of the 

following three months (p=0.02). However, the value of this univariate signi

ficance test is limited, since the multivariate test showed no global change 

in the course of time (p=0.12). Moreover, the difference (about 5%) is not 

clinically relevant.

3. There was no significant difference between the two groups (p=0.41).

In the second four months:

1. No interaction was found between the two groups (p=0.89), i.e., the course of 

the maximum speech discrimination is parallel for both groups.

2. No significant difference was found beween the max. discr. of Month 3 and 

Month 4 (p=0.70).

No significant difference was found beween the max. discr. of Month 2 and 

Months 3+4 (p=0.90) .

No significant difference was found beween the max. discr. of Month 1 and 

Months 2+3+4 (p=0.32>.

3. There was no significant difference between the two groups (p=0.58).

Speech audiometry: speech intensity at maximum speech discrimination (dB max.)

The mean and median values of the intensity in dB at which maximum speech 

discrimination is obtained for the BP and the PB group are given in Figure Vll.Sab.
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Table VII.7 gives the mean, SD, median and range values of the speech intensity 

at maximum discrimination in dB.

Speech intensity at maximum discrimination (in dB)

month

mean (SD)

BP

(n=18)

PB

(n=17)

median (range)

BP

(n=18)

PB

(n=17)

1 104.4 (18.8) 105.3 (10.5) 110 (60-120) 110 (90-120)

2 107.8 (13.9) 102.2 (11.4) 112.5 (80-120) 100 (80-120)

3 104.2 (15.7) 103.8 (11.3) 110 (70-120) 110 (80-120)

4 106.5 (12.5) 101.2 (11.7) 100 (90-120) 100 (80-120)

5 101.9 (11.4) 104.1 (12.4) 102.5 (80-120) 105 (80-120)

6 108.6 (16.5) 100.6 (16.9) 110 (80-155) 105 (70-120)

7 108.3 (8.4) 102.5 (15.3) 110 (90-125) 107.5 (75-120)

8 104.2 (15.1) 100.3 (12.4) 107.5 (80-120) 105 (80-120)

Table Vll.7. Mean (SD) and median (range) dB max. in dB for BP and PB group.

Carry-over effect, period effect, treatment effect and overall treatment effect 

Month 4 and Month 8

Evaluating the last speech audiogram of each treatment period of four months, 

no long-term carry-over effect (p=0.17, Mann-Whitney Ü test), no period effect 

(p=0.55, Mann-Whitney U test) and no treatment effect were present (p=0.86, 

Mann-Whitney (7 test) of the speech intensity at the maximum speech discrimi

nation (dB max.). An overall treatment effect was not found either (p=0.73, 

Wilcoxon matched-pairs test)

Months 1+2+3+4 and Months 5+6+7+8

Analysing the average dB max. over each total treatment period, a possibly 

present short-term carry-over effect is not detectable. Neither a period effect 

(p=0.90, Mann-Whitney UtesX) nor a treatment effect were present (p=0.62, Mann- 

Whitney 17 test).

No overall treatment effect (p=0.56, Wilcoxon matched-pairs test) of betahistine 

SR was found forthe speech intensity at the maximum speech discrimination over 

each treatment period.

Conclusion

No positive effect of betahistine SR treatment on pure-tone hearing and speech 

discrimination could be established.
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2 I Tinnitus measurement

For various reasons, the data of only 18 of the 35 patients were suitable for 

analysis. In four patients, measurement was impossible because of cross-hear

ing. In 13 other patients, data were missing or could not be obtained at one of the 

scheduled dates, as the tinnitus had temporarily subsided.

Loudness

Table Vll.8 shows the median and range of the loudness of tinnitus in dB HL half

way through and at the end of the trial for the BP and the PB group. An absent 

tinnitus is regarded as a loudness of 0 dB.

Loudness (in dB HL)

median (range)

BP PB

(n=10) (n=8)

cross-over point 44 (0 -70) 60 (0 - 84)

end of trial 54 (0 -80) 55 (0 - 87)

Table Vll.8. Loudness of tinnitus in dB HLfor BP and PB group.

No carry-over effect or period effect and no treatment effect was found (p=0.53, 
p=0.42,p=0.18 respectively, Mann-Whitney (Vtest). No overall treatment effect of 

betahistine SR on the loudness of the tinnitus was present (p=0.19, Wilcoxon 

matched-pairs test).

Minimal masking level

Table VII.9 shows the results of the minimal masking level (MML) of tinnitus in 

dB HL. An absent tinnitus is regarded as an MML of 0 dB.

Minimal masking level (in d

median (range)

BP PB

(n=10) (n=8)

cross-over point 48 (0-90) 68 (0-90)

end of trial 60 (0-86) 63 (0-95)

Table Vll.9. Minimal masking level of tinnitus in dB HLfor BP and PB group.
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Nocarry-overeff ect or period effect was found (p=0.41 and p=0.81, Mann-Whitney 

(Vtest). There was a tendency towards a treatment effect (p=0.06, Mann-Whitney 

U test). The median difference between betahistine SR treatment and placebo 

treatment was -2 dB in the BP group and -12.5 dB in the PB group.

An overall treatment effect in favour of betahistine SR was present forthe minimal 

masking level of the tinnitus (p=0.05, Wilcoxon matched-pairs test). The median 

difference between betahistine SR treatment and placebo treatment was -5 dB.

One might doubt the equivalence of the BP and the PB group at the start of the 

trial, since the comparison of the groups at that time could only be carried out for 

ten of the 18 patients. In order to exclude a possible bias, the analysis was 

therefore repeated for those ten patients who could be compared at the start of 

the trial. This resulted in p values of carry-over effect, period effect and treatment 

effect of 0.83, 0.60 and 0.08 respectively (Mann-Whitney U test). Thus the 

tendency towards a treatment effect remained. The tendency towards an overall 

treatment effect in favour of betahistine SR also remained (p=0.07, Wilcoxon 

matched-pairs test).

Conclusion

Although the results have to be regarded with caution because of the small 

number of patients, betahistine SR was found to result in a significant improve

ment of the MML.

3 I Vestibular examination 

Caloric excitability

In Table VII.10 the number of patients with a normal response or an increased 

excitability difference (>22%) at caloric stimulation after betahistine SR and 

placebo treatment is given for the BP and the PB group. The binary response 

normal-abnormal was presented and analysed according to Hills and Armitage 

(1979).
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after

placebo

after

betahistine SR

BP

(n=16)

PB

(n=15)

normal normal 3 5

abnormal normal 2 1

normal abnormal 0 2

abnormal abnormal 11 7

Table VII.10. Number of patients in BP and PB group with a normal or abnormal caloric excitability after

betahistine SR and placebo treatment

(missing data n=3; contralateral reduced caloric response n=1)

No carry-over effect (p=0.40), no period effect (p>0.99), and no treatment effect 

(p=0.40) was found (Fisher's exact test). The overall treatment effect showed no 

significant difference between treatment with betahistine SR (n=3) and placebo 

(n=2) (sign test).

Caloric directional preponderance

In Table VII.11 the number of patients with a normal (-14% <->■ +14%) or an 

abnormal (increased) directional preponderance (< -14% or > +14%) at caloric 
stimulation after betahistine SR and placebo treatment is shown for the BP and 

the PB group.

after

placebo

after

betahistine SR

BP

(n=16)

PB

(n=15)

normal normal 6 6

abnormal normal 3 1

normal abnormal 3 3

abnormal abnormal 4 5

Table VII.11. Number of patients in BP and PB group with a normal or abnormal caloric directional 

preponderance after betahistine SR and placebo.

(missing data rr=4)

No carry-over effect (p>0.99), no period effect (p=0.57), and no treatment effect 

(p=0.57) was found (Fisher's exact test). The overall treatment effect showed no 
significant difference between betahistine SR (n=4) and placebo treatment (n=6) 

(sign test).
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Rotation directional preponderance

In Table VII.12 the number of patients with a normal (-15% <-»• +15%) or an 

abnormal (increased) directional preponderance (< -15% or > +15%) at rotation 

stimulation after betahistine SR (n=6) and placebo treatment (n=7) is given for the 

BP and the PB group.

after after BP PB

placebo betahistine SR (n=18) (n=17)

normal normal 9 7

abnormal normal 3 3

normal abnormal 3 4

abnormal abnormal 3 3

Table VII.12. Number of patients in BP and PB group with a normal or abnormal rotation directional 

preponderance after betahistine SR and placebo.

No carry-over effect (p>0.99), no period effect (p>0.99), and no treatment effect 

(p>0.99) was found (Fisher's exact test). The overall treatment effect showed no 

significant difference after betahistine SR or placebo treatment (sign test).

Conclusion

Betahistine SR did not have an effect on caloric excitability. Nor did it affect caloric 

directional preponderance or rotation directional preponderance.

Comparison of subjective and objective results

In order to investigate whether the subjective and objective results of imbalance 

could be associated, 'the course' of the vestibular examinations in the first 

treatment period was studied. Only the results of the first four months were 

compared, since the subjective change was demonstrated during this treatment 

period. In contrast to all other analyses, the three parameters (caloric excitability, 

caloric and rotation directional preponderance) at the start of the trial before 

treatment, were taken into account.

Caloric excitability

Table VII.13 presents the number of patients and the results of caloric excitability 

for the BP and the PB group. Horizontally, the caloric excitability, classified as 

abnormal or normal, at the start of the trial is given. Vertically, the caloric
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excitability after betahistine SR treatment for the BP group and after placebo 

treatment for the PB group is presented.

No difference between start and cross-over point was found for the BP group 

(p>0.99. Me Nemar test) or the PB group (p>0.99. Me Nemar test).

BP start PB start

(n=16) A N (n=16) A N

A 10 1 A 7 1
cross-over

N 2 3
cross-over

N 0 8
(after betahistine SR (after placebo

treatment) treatment)

Table VI 1.13. Number of patients with normal and abnormal caloric excitability at the start and at the cross

over point for the BP and the PB group. A=abnormal, N=normal.

(missing data n=2, contralateral reduced caloric response n=1)

In the first treatment period, the caloric excitability remained qualitatively un

changed after betahistine SR treatment in 13 patients and after placebo treatment 

in 15 patients. Caloric excitability improved after betahistine SR in two patients 

and in none of the patients after placebo treatment. Caloric excitability deterio

rated after betahistine SR in one patient and in one case after placebo treatment 

(Table VII.14).

Caloric excitability BP PB

unchanged 13 15

improved 2 -

deteriorated 1 1

Table VII.14. Number of patients with an unchanged, improved or deteriorated caloric excitability after the 

first treatment period.

Caloric excitability did not change in 28, improved in two and deteriorated in two 

patients.

Caloric directional preponderance

Table VII.15 presents the results ofthe caloric directional preponderance for the 
BP and the PB group. The caloric directional preponderance, classified as ipsilateral, 

neutral or contralateral, at the start ofthe trial is shown horizontally. Vertically- 

the caloric directional preponderance is given after betahistine SR treatment for 

the BP group and after placebo treatment for the PB group.
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BP

(n=16)

start

1 N C

1 0 2 1

cross-over N 0 5 4

(after betahistine SR C 1 2 1

treatment)

PB start

(n=17) 1 N C

1

oo
cross-over N 2 6 3

(after placebo C 2 2 1

treatment)

Table VII.15. Number of patients with ipsilateral, neutral and contralateral caloric directional preponder

ance at the start and at the cross-over point for the BP and the PB group.

1= ipsilateral, N=neutial, C=contralateral. (missing data n=2)

In the first treatment period caloric directional preponderance remained un

changed after betahistine SR in six patients and after placebo in seven. Caloric 

directional preponderance improved after betahistine SR in four patients and 

after placebo in five. Caloric directional preponderance deteriorated after betahistine 

SR in six patients and after placebo treatment in five.

Caloric directional preponderance BP PB

unchanged 6 7

improved 4 5

deteriorated 6 5

Table VII.16. Number of patients with an unchanged, improved or deteriorated caloric directional prepon

derance after the first treatment period.

In total, the caloric directional preponderance did not change in 13 patients, 

improved in nine and deteriorated in 11 patients.

No difference was found between the BP and the PB group, nor between the total 

number of patients with improved and deteriorated caloric directional preponder

ance.

Rotation directional preponderance

Table VII. 17 presents the results of the rotation directional preponderance for the 

BP and the PB group. Horizontally the rotation directional preponderance at the 

start of the trial and vertically after betahistine SR treatment for the BP group and 

after placebo treatment for the PB group are shown.
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BP

(n=18)

start

1 N C

1 2 2 0

cross-over N 1 11 0

(after betahistine SR C 0 2 0

treatment)

PB start

(n=17) 1 N C

1 1 1 1

cross-over N 2 8 1

(after placebo C 0 3 0

treatment)

Table VII.17. Number of patients with ipsilateral, neutral and contralateral rotation directional preponder

ance at the start and at the cross-over point for the BP and the PB group.

1= ipsilateral, N=neutral, C=contralateral.

In the first treatment period, rotation directional preponderance remained un

changed after betahistine SR treatment in 13 patients and after placebo treatment 

in nine patients. Rotation directional preponderance improved after betahistine 
SR in one patient and in three patients after placebo. Rotation directional 

preponderance deteriorated after betahistine SR in four patients and in five after 

placebo treatment.

Rotation directional preponderance BP PB

unchanged 13 9

improved 1 3

deteriorated 4 5

Table VII.18. Number of patients with an unchanged, improved or deteriorated rotation directional prepon

derance after the first treatment period.

In total the rotation directional preponderance remained the same in 22 patients, 

improved in four patients and deteriorated in nine. The difference between the 
total number of patients in whom rotation directional preponderance improved 

(n=4) and deteriorated (n=9) is not significant (sign test).

Conclusion

1. In agreement with the subjective results for imbalance, the objective results 

of the BP and the PB group do not differ significantly.
2. The subjective improvement in the first treatment period is not associated with 

an improvement in the objective results for caloric excitability and caloric or 

rotation directional preponderance.
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4 / Conclusions and comments

Effects on hearing

1. No effect of betahistine SR or placebo was found on hearing, as measured by 

standard pure-tone and speech audiometry.

It might be speculated that the number of patients required to demonstrate any 

efficacy of betahistine SR with regard to hearing loss had been insufficient. 

Therefore a retrospective power calculation was performed.

The difference between the Menière Hearing Index after betahistine SR and after 

placebo during four months was used to test a possible effect of the active drug. 

The mean difference was 2.7 dB, the median 2.5 dB and the standard deviation 

of the differences 12.2 dB.

Assuming:

• a difference of 10 dB or more as clinically relevant;

• a = 0.05 (the probability of detecting a 'significant difference' when the 

treatments are equally effective in reality, i.e. the riskof a false-positive result) and

• a standard deviation of 12.2 dB;

then the power to demonstrate a difference of at least 10 dB (when this difference 

really exists) in 35 patients is more than 99%.

It can thus be concluded that the number of patients in this trial was sufficiently 

large.

Another reason that no effect was found might be that the audiograms of 

fluctuating and constant hearing losses were included in the same study. If flat 

audiograms match irreversible changes, and only fluctuating, mostly low fre

quency hearing losses can still be influenced by therapy, then averaging of all 

results might have hidden a possible treatment effect.

If we speculate that only fluctuating (low-frequency) losses or glycerol test 

positive losses are (partly) reversible, this could explain the absence of an effect 

of treatment on hearing loss. In this case, one should consider performing clinical 

drug trials in patients with these types of hearing loss. However, given the low 

incidence of Menière's disease, it is apparent that such trials can only be 

conducted with the co-operation of various centres.

Another method of achieving an equal distribution of patients with a fluctuating 

and a constant hearing loss in both groups is a stratified randomization procedure 

(Chapter IX).
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Similar negative results obtained in the majority of studies of treatment of 

Menière's disease so far was reported in various reviews. Torok <1977) and 

Ruckenstein et al (1991) concluded that a slight improvement in hearing was 

reported in only a few studies. Kaufman Arenberg and Bayer (1977) stated that 

"Few therapies claim any benefit forthe hearing loss of Menière's disease. None 
has been proved to be of any definite benefit in altering the natural history and 

course of the hearing component in Menière's disease. In fact, some medical 

treatments ... have been no more able to conserve hearing in Menière's disease 

than no therapy at all."

Effects on tinnitus

1. A tendency of the minimal masking level towards a treatment effect was 

found. The MML was lower after betahistine treatment than after placebo 

treatment.

2. Atendency towards an overall treatment effect of MML in favour of betahistine 

SR was established as well.

These results have to be regarded with caution because of the small number of 

tinnitus measurements.

The equivalence of the BP and the PB group at the start of the trial might be 

doubted, since this comparison could only be performed on ten of the 18 patients. 

However, after repeating the same analysis for these ten patients, a similar 

tendency was found.

So far, we do not know how to explain this finding.

3. MML shows a tendency toward a treatment effect and a significant overall 

treatment effect, whereas loudness does not.

Howshould we interpret the difference in result for MM Las compared to loudness 

of tinnitus?

It is more difficult for a patient to determine loudness than MML of his tinnitus 

(Chapter IX). MML might therefore be considered a more reliable parameter than 

loudness.

Effects on equilibrium

1. No effect of betahistine SR or placebo was found on the caloric response or 

on caloric and rotation directional preponderance.

138



2. The subjective improvement as found in the first treatment period was not 

associated with an improvement in the objective results of caloric excitability or 

caloric and rotation directional preponderance.

It might be speculated that caloric and rotating chair examination, or the param

eters of these tests as used in this study, are not appropriate to demonstrate the 

effect of a drug on the vestibular function of the patient.
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1 I Introduction

In 1972 the American Academy of Ophthalmology and Otolaryngology (AAOO) 

published criteria forthe diagnosis and evaluation of therapy in Menière's disease 
(Alford, 1972). In their introduction the authors stated "Menière's disease is 

capricious both in its behavior and its response to treatment. Criteria for diagnosis 

may vary greatly. Its puzzling periodicity with characteristic remissions and 

exacerbations make evaluation of treatment methods difficult and frustrating. A 

uniform set of criteria for diagnosis and judging and reporting the results of 

treatment is needed to facilitate and validate clinical studies of this disease."
In the July 1985 Bulletin of the American Academy of Otolaryngology - Head and 

Neck Surgery (AAO-HNS), the "Committee on Hearing and Equilibrium" offered 

a revised version of the 1972 report. It was emphasized that results of both medical 

and surgical therapy of Menière's disease (or any other inner ear disease), should 

be reported according to the suggested guidelines. Pearson and Brackmann 
(1985), who published and commented upon these criteria, stated that "The 

guidelines, like the TNM system for cancer staging, have as their aim objectivity 

and clarification in the reporting of clinical observations, especially those obser

vations that follow new treatment in different institutions."

By introducing guidelines the American Academy has made a very important 
contribution to standardized and thus internationally comparable evaluation of 

trials in treating Menière's disease.

2 I AAOO 1972 guidelines for reporting treatment results in Menière's disease 

Definitions

Menière's disease is defined as "a disease of the membranous inner ear charac
terized by deafness, vertigo, and usually tinnitus, which has as its pathologic 

correlate hydropic distension of the endolymphatic system."

The deafness in Menière's disease is described as "sensorineural in type» 

fluctuating, usually unilateral, and progressive." The audiometric configuration 

is "flat (55%), or up-sloping (27%) early in the disease and down-sloping late in 

the disease."

The vertigo is said to occur in well-defined episodes.
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The "definitive spell" is described as "often prostrating, frequently accompanied 

by nausea and sometimes vomiting, and persisting fora prolonged period of time 

(20 minutes to no more than 24 hours)." Furthermore it is said that "The patient 

is fully oriented and conscious throughout the spell, and there are no neurologic 

accompaniments or sequelaetothespell exceptthose referabletothe end-organ. 

Vestibular nystagmus is always present (of the end-organ variety: fine, rapid, 

quick-slow, in a single definite direction, and horizontal or horizontal-rotatory)." 

"...the diagnosis is not tenable unless definitive spells are present with good 

health between them."

Between definitivespells"adjunctivespells," suchas motion intolerance, positional 

vertigo, falling attacks, and momentary ataxia on cornering, may be present.

The tinnitus is described as "quite variable, always subjective and generally 

varying directly with the magnitude of the deafness."

Reporting of results

Four classified levels report the success or failure of therapy.

The vertigo is regarded to be controlled if there is an absence of definitive spells 

forten times the average interval between spells before treatment.

Class A Control of vertigo

F(earing improved (15 dB SPTA gain with SRT > 30 dB or 15%

SDS gain with at least 80% discrimination score)

Class B Control of vertigo 

Hearing unchanged 

Class C Control of vertigo

Hearing worse (15 dB SPTA loss or 15% SDS loss with 80% 

or less discrimination score)

Class D Failure of control of definitive spells

SPTA = Standard Pure-Tone Average of speech frequencies 

SDS = Speech Discrimination Score 

SRT = Speech Reception Threshold
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The additional guidelines as presented in 1985 differ from the 1972 criteria by 

defining pre- and post-treatment intervals, by establishing a graded scale for 

results for vertigo and by separating results for vertigo and hearing.

Definitions

Menière's disease is defined as "an idiopathic disease involving the innerearthat 

is characterized by vertigo, hearing loss, and tinnitus."

The hearing loss is described as "fluctuating, sensorineural in type, and associ

ated with tinnitus. It is a low-frequency, often flat, impairment."

The vertigo is described as "a spontaneously occurring sensation of movement 

that is accompanied by unsteadiness and lasts for minutes to hours. It is necessary 

that more than one attack will have occurred to establish this diagnosis."
A "definitive spell" is "varying in severity, often prostrating, and frequently 

accompanied by nausea and vomiting. The patient is oriented and conscious 

throughoutthe spell and there are no neurologic sequelae. Horizontal or horizon

tal rotatory nystagmus is always present during the spell."

No description of tinnitus is given, apart from its association with hearing loss.

Reporting of results

Vestibular and auditory results are reported separately. Since the Committee 
considers control of the definitive vertiginous spell to be the primary goal of 

treatment, this is addressed first. Then the hearing loss and disability categories 

are compared pre- and post-treatment and are reported as "improved", "un

changed" or "worse."
Tinnitus, unsteadiness and pressure sensation are considered important, but 

difficult to quantify. The Committee states that "they can play no part in the 

objective evaluation of treatment."

3 I AAO-HNS 1985 guidelines for reporting treatment results in Menière's disease
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Vertigo

The change in the definitive spells is expressed by a single numeric score, 

according to the formula:

average no. definitive spells/month 

in 24 month period after therapy
------------------------------------------------------------ x 100 = numeric value
average no. definitive spells/month

in 6 month period before therapy

A numerical response from 0,1-40,41-80,81-120 and >120 categorizes the control 

of definitive spells as "complete," "substantial," "limited," "insignificant" and 

"worse" respectively.

Hearing loss

The hearing loss is assessed by the pure-tone average (PTA) threshold loss at 0.5, 

1, 2 and 3 kHz. The poorest hearing level obtained in the six months before 

treatment is compared to the poorest hearing level, measured from 18 to 24 

months after institution of therapy. The three possibilities of reporting the result 

on hearing loss are:

• improved gain of >10 dB PTA and/or

gain of >15% PB discrimination score

• unchanged change of 10 dB PTA and/or

change of 15% PB discrimination score

• worse loss of >10 dB PTA and/or

loss of >15% PB discrimination score

Disability

Four categories of disability are distinguished pre- and post-treatment:

• no disability

• mild disability: intermittent or continuous dizziness/ unsteadiness that pre 

eludes working in a hazardous environment

• moderate disability: intermittent or continuous dizziness/ unsteadiness that 

results in a sedentary occupation, i.e. desk work

• severe disability: symptoms so severe as to exclude gainful employment

The pretreatment disability level is compared to the post-treatment level 

and reported as "improved," "unchanged," or "worse."
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4 I Comments

We will only discuss the AAO-HNS 1985 criteria, because they are a revised 

version of the AAOO 1972 guidelines.

Definitions

Meniere's disease

Defining Menière's disease as "an idiopathic disease involving the inner ear, 

characterized by vertigo, hearing loss, and tinnitus" will probably be accepted by 

most investigators as an appropriate working definition, although one might 

argue that the words "inner ear" should be replaced by "labyrinth."

Hearing loss

Defining the hearing loss in Menière's disease as "fluctuating, sensorineural in 

type, and associated with tinnitus" and "a low-frequency, often flat, impairment" 

can certainly be criticized.

• In our opinion fluctuation of the hearing loss is not a prerequisite for diagnosis 

of Menière's disease.

If present it may be seen as a confirmation of the diagnosis, although Menière's 

disease can present itself without any fluctuation of hearing impairment. Moreo

ver, iffluctuations of hearing are considered essential, it should be stated whether 

these fluctuations have to be objectively assessed by audiometry or whether a 

positive history is sufficient.

• We prefer to replace the words "sensorineural in type" by "cochlear in type."

• In our opinion the additional words "It is a low-frequency, often flat, impair

ment" can better be omitted. In the first place, this is a contradiction in terms. 
Secondly, Menière's disease also presents itself in other audiometric types of 

hearing loss, such as the helm type.

According to Barber (1983) there are two common audiometric patterns in 

Menière's disease. One group has low-frequency loss at 250 and 500 Hz, with 

thresholds rising to normal at 1000 Hz. The other group has an inverted V 

configuration oftheir audiometric curve, with low-frequency loss maximal at250 

Hz, rising to normal or near-normal by 2000 Hz and descending again at 4000 and 

8000 Hz. U-shaped and down-sloping losses have been described but are infre

quent (Enander and Stahle, 1967; Oosterveld, 1983).

Vertigo and definitive spell

• In the definition of vertigo as "a spontaneously occurring sensation of 

movement that is accompanied by unsteadiness and lasts for minutes to hours,"

146



the word rotation or rotatory is missing. Since the word vertigo (Latin) means 

rotation, the rotatory character is an obligatory aspect of the definitive spell.

• The description of a definitive spell as "varying in severity, often prostrating, 

and frequently accompanied by nausea and vomiting" covers all different kinds 

of disorders of equilibrium. In our opinion the different spells that are part of 

Meniere's disease should be distinguished and described.

One could also decide to follow the proposal by Becker et al (1989) who make a 

distinction between vertigo and a disturbance of balance. According to these 

authors a vestibular disorder manifests itself by:

1. "Vertigo, i.e. partial or complete loss of spatial orientation, e.g. an apparent 

movement of the environment as a result of spontaneous vestibular nystagmus."

2. "A disturbance of balance, with inability to maintain balance, to stand, or to 

walk properly (ataxia)."

• The requirement that "horizontal or horizontal rotatory nystagmus is always 

present during the spell" implies that the diagnosis of a "definitive spell" can only 

be made when the spell and the nystagmus have been witnessed by a physician. 

Although theoretically correct, in practice this requirement seems unrealistic. In 

many Menière's disease patients, a vertigo attack is never witnessed by a 

physician. A characteristic history of the spell should be sufficient for the 

diagnosis, in our opinion.

The same objection applies to the requirement that "the patient is oriented and 

conscious throughout the spell and there are no neurologic sequelae."

Reporting results

Vertigo

The lack of a clear definition of a "definitive spell" is an important shortcoming 

in the formula by which the vertigo is quantitatively expressed. The difference 

between a severe attack lasting 24 hours before therapy and a moderate attack 

of 20 minutes after treatment will not show in the suggested formula. In this and 

similar cases, only a change in "disability category" will show an improvement.

In our trial wethereforedistinguished three categories of imbalance attacks: mild, 

moderate and severe. Different values (one, four and nine respectively) were 

attached to each attack. These values were multiplied by the number of attacks. 

In this way, both frequency and intensity of the imbalance attacks were repre

sented in one score.
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VIII

Hearing loss

The guidelines advocate the 0.5,1,2 and 3 kHz pure-tone average as the parameter 

for hearing loss. Pearson and Brackmann (1985) present two reasons for this 

decision of the Committee:

1. Hearing impairment in other otologic disorders is generally reported by this 

pure-tone average. "The desire to avoid a system peculiar to Meniere's disease 

won out over the urge to weight the criteria toward the low-frequency losses."

2. The criteria should reflect the permanent rather than the transient disabilities. 

The Committee considers "low-tone swings as clinically valuable diagnostic 

clues, but volatile indicators of treatment results in any long-term study."

We preferto report the effect on hearing loss by the pure-tone average loss of 0.25, 

0.5,1 and 2 kHz and named this the 'Menière Hearing Index'. The Menière Hearing 

Index is, in our opinion, more appropriate for the following reasons:

• It is not a world-wide custom to use the advised pure-tone average to report 

a hearing loss. Often the Fletcher Index (the mean air-conduction threshold for 

0.5,1 and 2 kHz) is used (Fletcher, 1950). We are aware that the pure-tone average, 

as proposed by the guidelines, is used forevaluation of a hearing handicap by the 

American Academy of Otolaryngology and the American Council of Otolaryngology 

(American Academy, 1979).

• The low-tone (250 and 500 HZ) threshold loss is a characteristic aspect of the 

hearing impairment in the majority of patients with Meniere's disease. In the early 

stage of the disease, when the hearing loss is usually low-frequency, fluctuation 

of hearing is frequent (Enander and Stahle, 1967). This is also the phase of the 

disease that is most likely to be influenced. We cannot expect to obtain hearing 

improvement in the stages where irreversible hair cell loss has occurred. •

• A more practical reason is that the 3 kHz is not routinely measured in octave 

audiometry. Interpolating the threshold loss at this frequency from the losses at 

2 and 4 kHz seems incorrect, as the relative importance of the hearing loss at 2 

kHz on the average would increase.

It could be argued that the threshold of 3 (and 4 kHz) is essential in determining 

the hearing handicap in discriminating speech. But in our opnion this argument 

is not valid, since speech hearing is already studied by the different parameters 

of the speech audiogram.
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Tinnitus

Tinnitus can be measured by determining its frequency, loudness and minimal 

masking level. However, since these measurements are semi-objective, their 

value is limited. The effect of treatment on tinnitus may therefore also be 

investigated by subjective pre- and post-treatment scores on a questionnaire.

Pressure sensation

This complaint cannot be measured objectively. A questionnaire, in which the 

patient scores the pressure sensatio, is so far the only available way to study the 

effect of treatment.

Problems in applying the AAO-HNS 1985 criteria to a clinical drug trial

The AAO-HNS guidelines are meant to promote a standardized evaluation of 

treatment results in Meniere's disease. However, the guidelines seem to have 

been developed primarily to assess the effect of surgical treatment. When applied 

to a clinical drug trial, various problems may be encountered.

1. Which side should be studied in bilateral Menière's disease?

The guidelines do not indicate which side should be analysed in patients with 

bilateral Menière's disease.

In surgical trials this problem does not exist, since the ear which has been 

operated upon is obviously the one to be evaluated. In guidelines applicable to 

clinical drug trials, it is essential to indicate how this problem should be dealt with 

(Chapter IX). 2

2. Duration of trial and moment of analysis

According to the AAO-HNS criteria, the effect on vertigo has to be evaluated by 

the number of definitive spells per month in the first 24 months after initiation of 

therapy, divided by the number of definitive spells per month in the six months 

before therapy. The effect on hearing has to be assessed by comparing the 

poorest hearing level measured from 18to 24 months after institution of therapy 

with the poorest hearing level in the six months before treatment.

Although the time period between the beginning of therapy and the moment of 

analysis is fixed, the time lapse between the end of the therapy and the moment 

of analysis depends on the length of the study.

If a trial like ours lasts eight months, the post-treatment audiograms would have 

to be carried out 10-16 months after the end of therapy. This is a rather long 

interval. In practice, many patients may need continuation of therapy or new 

treatment within this period of time. Other treatment modalities applied after the
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end of the trial and before the 24-month post-treatment period has ended will then 

interfere with the effect of the treatment studied. This objection holds true for drug 

trials as well as for surgical trials.

5 / Discussion

The AAOO 1972 and the AAO-HNS 1985 guidelines represent an important step 

in developing a valid method for comparing treatment modalities in Menière's 

disease. Although they may be useful for reporting results of surgery, they are not 

appropriate to reporting results of clinical drug trials.

As discussed above, various shortcomings renderthese guidelines ineffective for 

trials of this type.

It is therefore not surprising that there is a discrepancy between the number of 

studies on surgical and medical treatment reported by the 1972 AAOO or the 1985 

AAO-HNS guidelines. McKee et al (1991) reviewed 28 studies on surgical treat

ment of Menière's disease that had been reported according to these critera. In 
contrast, in reviewing the literature on betahistine in Menière's disease, we found 

only one study (Jackson et al, 1981) on both medical and surgical treatment and 

two studies on medical treatment (Bertrand, 1982; Martini and De Domenico, 

1990) in which the AAOO or AAO-HNS criteria were used to report the results. 

The retrospective studies by Jackson et al (1981) and by Bertrand (1982) were 

reported according to the 1972 guidelines. In these trials the criteria could be 

applied without difficulty, since they do not set fixed pre- and post-treatment 

periods or rules on which audiogram should be evaluated.

In their randomized, double-blind study on trimetazidine versus betahistine, 

Martini and De Domenico (1990) claimed to report their results according to the 

1985 AAO-HNS guidelines. However, at pure-tone audiometry they measured 4 

kHz instead of 3 kHz, and the results were evaluated after two months instead of 

after 18-24 months. Moreover, the audiograms at the start and at the end of the 

trial were compared, instead of the poorest audiogram made six months pre

treatment and 18-24 months post-treatment. Furthermore, a minimum threshold 

change of 15 dB instead of 10 dB was accepted as an improvement or deterioration 

of hearing.

Adjustments to be made to the AAO-HNS 1985 criteria

In order to be able to apply standardized reporting criteria to clinical drug trials, 

the following adjustments of the AAO-HNS 1985 criteria have to be considered.
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1. The side to be studied in bilateral Menière's disease

Advice has to be given on the side to be analysed in patients with bilateral 

Menière's disease. We propose evaluation of the "most active side" (Chapter IX). 

Another possibility is to analyse the results of unilaterally and bilaterally affected 

patients separately.

2. The duration of the trial and the moment of analysis

The problem of fixed pre-and post-treatment periods has different consequences 

for a parallel and a cross-over clinical drug trial.

Parallel clinical drug trial

If one wants to stick to a two-year follow-up period, the medication should be 

given during this entire period. It is obvious that a drug trial lasting such a long 

time is not feasible.

The fixed pre- and post-treatment periods therefore have to be changed. We 

propose a comparison of all parameters of the last week or, if available, of the last 

month before therapy with those of the last month before the end of therapy. It 

is important to require a minimal duration of clinical drug trials if Menière's 

disease is to be studied (Chapter II and IX). Based on our trial, a minimal length 

of four months is probably sufficient.

Cross-over clinical drug trial

In a controlled cross-over clinical drug trial the situation is more complicated. If 

one wants to adhere to a two-year follow-up period, the drug of preference could 

be continued after the trial. This implies that a parallel study would be added to 

the cross-over design. Consequently, two separate statistical analyses would 

have to be carried out.

We therefore propose a comparison of the parameters of the last month of each 

therapy in a cross-over trial.

Conclusion

The AAO-HNS 1985 guidelines formulated by the Committee on Hearing and 

Equilibrium for reporting treatment results in Menière's disease are, in their 

present form, not suitable for a double-blind, placebo-controlled trial. This holds 

true for a parallel as well as for a cross-over design. Not a single study on medical 

treatment has been traced in which the results were reported in accordance with 

the proposed criteria. The necessary adjustments concern advice on the side to 

be studied in bilateral Menière's disease patients and a change of the fixed pre- 

and post-treatment periods which are to be compared.
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1 I Introduction

The optimal treatment of Menière's disease has yet to be established. A more 

theoretically structured foundation of its treatment can be laid, when we have 

greater knowledge of the etiology and pathophysiology.

Regardless of the medication to be studied, a correct methodology of clinical drug 

trials is extremely important. Well-designed and well-conducted studies are 

imperative in Menière's disease in particular, with its natural exacerbations and 

remissions, combined with the difficulty of deciding which parameters should be 

assessed in order to study its control or cure.

Our experience in conducting, analysing and reporting a placebo-controlled, 

randomized, double-blind,cross-over study on the effects of betahistine SR in the 

treatment of Menière's disease, together with the conclusions derived from our 

review of the literature, induced us to formulate some ideas on the ideal clinical 

drug trial in patients suffering from Menière's disease.

2 I Design of the trial 

Basic requirements

The aim of a phase III clinical drug trial in Menière's disease is to examine whether 

a certain drug is effective in the treatment of patients with Menière's disease. In 

order to be able to decide whether it is the drug that is responsible for the effect 

observed, a study has to fulfil certain basic requirements (Pocock, 1983; Sackett 

et al, 1985; Tijssen et al, 1987; Lubsen,1987; Tijssen et al, 1988; Offerhaus, 1988). 

These requirements stipulate that a study must be comparative, internally valid 

and externally valid (Table IX.1).

Comparative

Establishing the efficacy of a drug implies a comparison: the drug under study is 

equal to, or more or less effective than another treatment. The scientifically 

conclusive impact of a trial is optimal in a comparative i.e. controlled studydesign-

Internally valid

The methodology used has to be correct; i.e. the study has to be internally valid- 

This is achieved by randomization and double-blinding.

Reliable assessment of the treatment efficacy of non-randomized studies is very 

difficult (Pocock, 1983). In any randomized trial it is desirable to treat groups that 
are similar with regard to the relevant patient characteristics. A stratified
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randomization, i.e. separate randomization of subgroups (e.g. men and women) 

may be considered in small study populations (less than several hundred 

patients) and if certain patient characteristics are known to influence the response 

to treatment.

Sincethe number of patients in Menière's diseasetrials is usually small, stratified 

randomization might be useful, if it can be determined which patient factor 

influences the response to treatment. The presence of a fluctuating or a constant 

rate of hearing loss might be such a factor.

If both patients and physicians know which treatment each patient is receiving, 

bias is likely to occur (Pocock, 1983). Randomization and double-blinding impli

cate that the study is prospective.

Externally valid

The study has to be externally valid as well; it must be designed in such a way 

that its results can be generalized. This can be achieved by formulating a strict 

definition of Menière's disease, with distinct inclusion and exclusion criteria.

In a chronic relapsing and remitting disease, a trial should also last a sufficient 

length of time. The subjective results of our trial showed that the effects on 

imbalance continue until four months after the start of the study. It might therefore 

be advisable to administer the medication in a clinical drug trial in Menière's 

disease for at least four months. 1

1. Comparative -Controlled

2. Internally valid -Randomization 1
> Prospective

- Double-blinding J

3. Externally valid - Strict definition

- Clear inclusion and exclusion criteria

- Sufficient duration

Table IX.1. Basic requirements of a clinical drug trial in Menière’s disease

Cross-over versus parallel design

In a cross-over study each patient receives two (or more) treatments in sequence, 

whereas in a parallel study each patient is assigned to only one of the two 

treatments to be compared.

From a clinical point of view the advantage of a cross-over design is that every 

patient acts as his own control. In Menière's disease, with its substantial inter

individual variation, this is to be considered beneficial. Furthermore, a cross-over 

study can produce results that are statistically significant and clinically valid with
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far fewer patients than would otherwise be required (Pocock, 1983; Louis et al, 

1984). The low incidence of Menière's disease, varying from only 37 to 460 per 

1,000,000 inhabitants in different countries (Goodman, 1957; Michel et al, 1977; 

Stahle etal, 1978; Watanabe, 1980; Wladislawosky-Wasermanetal, 1984; Celestino 

and Ralli, 1991) necessitates an efficient 'use' of patients in clinical trials.

The so-called carry-over effect restricts the applicability of a cross-over design, 

in contrast with the parallel design. Thus the effects measured at the end of the 

second treatment period should not be influenced by the first treatment given. 

Consequently, a cross-over design is not applicable in acute disorders, in which 

a parallel design is preferred. However, for continuous observations of e.g- 

palliative treatment of chronic diseases, a cross-over design is more suitable. 

The statistical analysis of a cross-over study is more complicated and time- 

consuming than that of a parallel study. Various disturbing effects inherent to the 

cross-over design (carry-over and period effect) have to be analysed before the 

efficacy of the treatment can be evaluated. Methods of the statistical analysis 

pertinent to cross-over studies are described by Hills and Armitage (1979), by 

Fisher and Wallenstein (1981) and Pocock (1983).

In conclusion, the cross-over design is to be preferred to a parallel design in 

Menière's disease.

Inclusion and exclusion criteria

Inclusion criteria define the disease as well as the symptoms and signs that must 

be present to be eligible for a trial. Exclusion criteria impose certain restrictions 

on eligibility.

In Menière's disease the first inclusion criterion is a clear definition of the disorder 
(see below). In practice, the patients who are suffering from an exacerbation of 

Menière's disease are the ones who seek medical help and will subsequently be 

treated. Therefore, in our study, this was considered a second inclusion criterion- 

Alternatively, one could decide to study the prophylactic effect of a drug in 

Menière's disease. In this case the second criterion is dropped.

The exclusion criteria should cover 1. other otological or general diseases, 2- 

previous surgical treatment for Menière's disease, 3. the use of medication likely 

to influence the course of Menière's disease, and 4. previously experienced side- 

effects of the medication to be studied.
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Definition

Only patients suffering from the complete triad of 1. a cochlear hearing loss, 2. 

(a history of) tinnitus, 3. (a history of) attacks of vertigo, while 4. all other diseases 

that could account forthe symptoms are excluded, may be considered as having 

Menière's disease.

It is conceivable to extend this definition, adding that the tinnitus should be 

localized in the ear affected by hearing loss.

We prefer not to include 'fluctuant hearing loss' in the working definition, as 

proposed in the AAOO 1972 and AAO-HNS 1985 guidelines. Fluctuation fits well 

in the total clinical picture of the disease. However, it is our experience that not 

all patients are aware of fluctuation of their hearing loss. Moreover, fluctuation 

is not always present and may therefore not be measured. In a study by Enander 

and Stahle (1967) fluctuation (defined as a recorded improvement of hearing of 

at least 10 dB at two frequencies or of 15 dB at one frequency) was found in only 

52% of 151 patients.

Pressure sensation or fullness of the ear was for the same reason not included 

in the working definition. P.H. Schmidt et al (1979), upon taking a detailed history 

of 53 Menière's disease patients, observed this symptom in only half of the 

patients.

Diagnostic protocol

There is no consensus on the extent of the diagnostic work-up that has to be 

performed in order to establish the diagnosis 'Menière's disease' and to exclude 

other disorders.

The major textbooks present various differential diagnoses and subsequently 

different schemes for analysis. The following differential diagnoses are men

tioned: benign paroxysmal postural vertigo and perilymph fistula, vestibular 

neuronitis, viral labyrinthitis, benign paroxysmal vertigo of child hood, otosclerosis, 

giddiness of ischaemic or neck origin together with a sensorineural hearing loss, 

cholesteatoma and fistula formation, dysequilibrium after head injury, drug 

toxicity, vestibular neuroma, multiple sclerosis, cardiovascular disturbances, 

craniocervical dysplasia, syphilis and Cogan's syndrome.

In some studies (and to some extent in our trial as well) a glucose tolerance test 

and determination of FSH, PBI, cortisol, T3 and T4, and blood lipids is performed. 

Yet we have not been able to trace a single publication in which a series of patients 

suffering from e.g. diabetes mellitus, adrenal or pituitary insufficiency, or myxedema
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and Menière'ssyndrome (Menière’s syndrome = Menière's disease with a known 

cause) was described.

Despite the lack of unanimity, a diagnostic work-up should, in our opinion, 

include:

• ORL examination

• Audiometric tests and vestibular tests (cochlear vs retrocochlear)

• CT-scan of the temporal bone(s)

• Syphilis serology

• Thyroid functions

• Neurological consultation

• Ophthalmological consultation, if indicated

• Consultation of a specialist of internal diseases, if indicated

In our screening we discovered two patients who were supposed to suffer from 

Menière's disease, but one turned out to have a congenital latent syphilis and one 

a neurinoma of the eighth cranial nerve.

Our patients did not find the extent of the diagnostic work-up annoying. They 

rather appreciated it, since it gave them a feeling of security.

Power calculation

The number of patients required to meet the trial's principal scientific objectives 

can be determined by statistical methods (Pocock, 1983). These power calcula

tions should be performed in order to plan the size of the trial. The power of the 

study can also be checked afterwards.

Wash-out period

The purpose of a wash-out period is to eliminate medication previously given, 
before the drug to be studied is administered. The length of the wash-out period 

is estimated to be six times the biologic half-life of the drug concerned. Since one 

week covers six times the biologic half-life of most drugs used in the treatment 

of Menière's disease, a wash-out period of one week is sufficient. Only flunarizine 

(Sibelium®), because of its half-life of 18 days, requires a wash-out period of three 

months.
The wash-out period enables the patient to get used to the questionnaire they wil' 

have to fill in. This run-in period is also used for premonitoring of relevant sign3 

and symptoms.

158



It is often advocated that a single-blind wash-out period of e.g. one month should 

be included, during which time placebo is administered. If this period is used to 

discard 'placebo responders', then patients are being selected, causing bias.

Informed consent

Every prospective participant has to be informed of the aim and the design of the 

study. The patient is free to withdraw from the trial at any time. Before the trial 

is started the patient has to give his or her informed consent. Although verbal 

consent, given in the presence of a witness, is legally sufficient, it is increasingly 

common to ask for written consent.

Experimental medication

Double-blinding can only be guaranteed as long as neither the patient nor the 

investigator can tell the difference between active medication and placebo. 

Therefore the medication has to be indistinguishable from the placebo with 

regard to color, smell and appearance.

In case two drugs are compared, a 'double-dummy technique' (a placebo of each 

drug) is used in order to conduct a double-blind study.

Before the start of the trial, the procedure for breaking the code (such as in case 

of a major side-effect) has to be established.

Several methods, depending on the drug to be studied, are available to check the 

compliance of the patient. We have chosen to use so-called 'pill-checks', i.e. 

checking the difference in amount of medication provided and returned. The 

patients in our trial showed a high compliance.

Patient characteristics

The general patient characteristics such as sex, age and duration of disease (since 

the first symptom as well as since the complete triad) should be collected. Then 

the number of uni- and bilateral patients as well as all parameters to be studied, 

are to be presented in order to describe the groups of patients.

The AP (active drug -* placebo) and the PA (placebo -* active drug) groups have 

to be compared at the start of the trial, since they might be dissimilar, despite 

randomization.

Before the trial has begun it has to be decided which ear of bilateral Menière's 

disease patients is to be evaluated. For reasons explained below under the 

heading 'Evaluation and reporting of results', we have chosen to evaluate the 

'most active ear'. The most active ear was considered to be the one with a. (the
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most) fluctuating rate of hearing loss, b. (the loudest) tinnitus, c. (the heaviest) 

pressure sensation. This sometimes difficult decision should be based on the data 

available at the start of the trial and not on the information emerging during and 

after the trial. In this respect our trial can be criticized.

Follow-up

Follow-up has to take place at regular intervals, e.g. once every four weeks. In our 

experience, Menière's disease patients appreciate greatly this regularity.

At each follow-up visit any necessary examinations can take place and the patient 

is provided with weekly questionnaires (see below) and sufficient medication to 

last until the next visit. Some extra drugs should be provided to reassure the 

patient that s/he will not run out of medication in case the next appointment is 

postponed. Many patients explicitly ask for an additional supply.

Letter to the general practitioner

Before the patient enters the trial it is advisable to send a letter to the general 

practitioner to inform him/her of the study and to request that no other medication 

be prescribed without notifying the investigator.

3 I Assessment of symptoms and signs 

Subjective

A questionnaire is an often-used and commonly accepted method of recording 

a patient's opinion on the effect of the medication to be studied. An attempt is 

made to express an in fact immeasurable subjective experience by means of a 

quantitative score.

In Menière's disease the parameters to be studied are hearing loss, tinnitus, 
pressure sensation and imbalance. A questionnaire is most likely the best method 

to assess the effects on imbalance and tinnitus and the only available method for 

studying pressure sensation.
Each parameter is broken down into a set of a multiple choice scale from good 

to severe or seriously impaired. Since such a scale cannot cover all the experi' 

ences of the patients, they have to be explicitly instructed to make a single choice 

and to fill in only one compartment per parameter.

The number of choices to be offered is open to discussion. If we were to plan 3 

new trial, we would try out a five-choice scale.
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We propose use of the following scale for the parameter 'imbalance' on the 

questionnaire:

• no attack no feelings of insecurity, not being lightheaded, no

whirling sensation

• daily insecure feelings feelings of imbalance and/or being lightheaded, no

whirling sensation

• mild attack jerks, whirling sensation, nausea (no vomiting); dura

tion: no more than 5 minutes

• moderate attack whirling dizziness, nausea (no vomiting), need to lie

down; duration: 5-60 minutes

• severe attack severe whirling dizziness, nausea, vomiting, need to

go to bed; duration: more than 60 minutes

In addition the patient has to write down the number of each type of attack 

experienced during that week.

A five-point scale may also be used for the parameters 'hearing loss', 'tinnitus' 

and 'pressure sensation'.

It is advisable to add a parameter 'change in hearing'. Thus the patient is offered 

a range of moresubtlegradationsto express the effects on hearing loss, especially 

with regard to fluctuations.

Patients with bilateral Menière's disease should have two questionnaires ena

bling them to report the effect on hearing loss, tinnitus and pressure sensation 

on each ear separately.

It is advisable to reserve some space for the patients to make any comments they 

wish and to report side-effects. Some patients consider this opportunity for 

remarks the replacement of the piece of paper often brought with them at follow

up visits. On this paper, they like to make a detailed note of their symptoms, 

mentioning day and hour of occurrence (Groen and P.H. Schmidt, 1984).

We advocate a questionnaire that has to be filled in every week. In that case, the 

number of subjective observations could become considerable, relative to the 

number of patients. This has implications for the statistical analysis (see below). 

However, a monthly questionnaire is not suitable in Menière's disease. Some 

patients even consider the weekly questionnaire not detailed enough.
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Hearing

Hearing loss can be studied by pure-tone octave audiometry for air and bone 

conduction and by speech audiometry. The parameters used for evaluation will 

be discussed below under the heading 'Evaluation and reporting of results'. Since 

audiometry is not an annoying examination and since hearing may fluctuate, it 

is justified and reasonable to perform the hearing tests every month.

Tinnitus

As yetthere is no internationally standardized procedure for the measurement of 

tinnitus. Even within a small country such as the Netherlands standardization 

does not exist. This may be one of the reasons that the relevance of this 

measurement is still limited. Moreover, it is a semi-objective examination which 

is difficult for the patient to perform. The person examined needs to concentrate, 

be patient, and be sufficiently musical and intelligent in order to compare his 

tinnitus with the stimuli presented. Since tinnitus measurement is a time- 

consuming test, it may not be possible to perform it at every follow-up visit. 

Instead the test can be carried out at the start, the cross-over point and the end 

of the study.

The following possibilities for tinnitus measurement may be considered.

Ipsilateral or contralateral presentation of the masking stimulus

In our study the masking stimulus was presented to the ipsilateral ear, i.e.,the ear 

in which the tinnitus was located. This is contrary to the 'Guidelines for recom

mended procedures in tinnitus testing', presented at the Ciba Foundation 

Symposium in 1981. These guidelines recommend using a contralaterally pre

sented stimulus to determine quality, pitch and loudness of the tinnitus, whereas 

the minimal masking level is assessed by an ipsilateral measurement.

An argument in favour of ipsilateral matching is that the contralateral ear may not 

be normal in Meniere's disease. The incidence of bilateral Menière's disease 

patients varies greatly, from 5% (Pfaltz and Matéfi, 1981), to 10% (Stahle, 1976), 

46% (Balkany et al, 1980) and up to 47% (Stahle et al, 1989). Brookes et al (1985) 

concluded that "The presence of functional abnormalities in well over one-third 

of asymptomatic ears means that they cannot be used as controls in clinical 

research studies."

If the 'normal' ear is used as a reference, the frequency measurement may be 

influenced by diplacusis in the affected ear and the loudness measurement by 

recruitment in the affected ear. The minimal masking level is then assessed by 

presenting a contralaterally matched stimulus to the ipsilateral ear. Regarding 

tinnitus measurements in Menière's disease, Vernon et al (1980) state that "if1
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some cases diplacusis or recruitment necessitates a re-evaluation of the affected 

ear."

Furthermore, how should contralaterally matched measurements be interpreted 

in a patient with bilateral Menière's disease?

Although contralateral matching is the method of choice in certain situations (e.g. 

unilateral damage by an acoustic trauma), in our opinion, this is not the method 

to be used in Menière's disease.

In conclusion, we therefore propose ipsilateral tinnitus testing in Menière's 

disease, regardless of the condition of the other ear.

Prevention of octave confusion

After having matched the pitch, it is advisable to present additional tones one and 

two octaves above and below the selected frequency, in order to avoid octave 

confusion. This method is a valuable refinement of the measurement of the 

tinnitus frequency.

Expression in dB SL or dB HL

If the intensity and minimal masking level are expressed in dB Sensation Level 

(dB SL), the difference is calculated between the intensity of the tinnitus and the 

pure-tone threshold at the frequency of the tinnitus. In case the frequency of the 

tinnitus does not coincide with one of the octaves used in routine pure-tone 

audiometry, the threshold at that frequency has to be either estimated or 

measured separately.

What is the advantage of dB SL over dB Hearing Level (dB HD? It may give the 

doctor the 'clinical feeling' to be informed of the nuisance that the patient 

experiences from the tinnitus. However, this feeling may be deceptive, as a patient 

with severe hearing loss may suffer more from tinnitus than a patient with less 

hearing loss which admits that the tinnitus is (partly) masked by ambient noise. 

An additional argument in favour of expressing intensity and minimal masking 

level in dB HL is that during a trial hearing may improve, whereas the tinnitus 

remains unchanged. When expressed in dB SL tinnitus intensity would increase, 

whereas its value would remain unchanged when expressed in dB HL.

In conclusion, we propose to express the intensity and minimal masking level of 

tinnitus in dB HL. The use of dB SL has certain disadvantages and no special 

advantages.

Residual inhibition

Spaulding (1903) already described the phenomenon that tinnitus does not 

immediately return upon discontinuation of the masking stimulus. Vernon (1978) 

proposed the term 'residual inhibition' for this effect.

The above-mentioned 'Guidelines for recommended procedures in tinnitus 

testing (1981)'suggest presenting a sound, with the same quality and frequency 

as the tinnitus and with an intensity 10 dB above the minimal masking level, to
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the ipsilateral ear for 60 seconds. The patient is then asked whether the tinnitus 

disappears and for how long. This period is expressed in seconds and is called 

'residual inhibition'. A distinction may be made between total and partial residual 

inhibition (completely disappeared or reduced tinnitus).

Tinnitus pitch and loudness must have been measured before tests using loud 

stimuli, e.g. stapedius reflex measurements, are performed.

Hulshof (1985) used the same residual inhibition procedure in analysing patients 

with tinnitus, although in his study the stimulus was presented at the level of the 

minimal masking level. He found residual inhibition in only a minority of the 103 

patients studied.

Vestibular function

There is no consensus as to which vestibular tests should be used to study the 

effect of a certain drug in a patient with Menière's disease.

The following examinations may be considered:

1. EIectronystagmographic (ENG) recording of spontaneous and position nystagmus

2. Standard caloric examination with ENG recording

3. Rotation chair examination with ENG recording

It is advisable to calculate decreased excitability and directional preponderance 

at caloric examination by means of the formulas described by Jongkees and 

Philipszoon (1964).

Other examinations, e.g. posturography in the tilting room (Roos, 1991), are only 

available to a select group of investigators.

Since vestibular examination is a time-consuming examination and is sometimes 

unpleasant for the patient, it is not advisable to perform these tests at each follow

up visit. Instead they can be conducted at the start, the cross-over point and the 

end of the study.

4 I Evaluation and reporting of results 

Comparison of starting values

The values of all parameters at the start of the trial have to be compared in order 

to check whether randomization has indeed led to equivalent groups. When a 

correct randomization procedure has been carried out, the differences found are 
by definition due to chance, but they can be taken into account in the statistical 

analysis.
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Drop-outs in a cross-over study

When patients withdraw from a cross-over study they should not be replaced by 

a participant treated in the same sequence as the drop-out.

If a patient withdraws during the first treatment period, all examinations planned 

at the cross-over point should be carried out at the time of withdrawal. The 

medication of the second treatment period can then be given at an earlier time. 

In our trial, one patient did not want to continue the medication afterthree months 

of the first treatment period, since she experienced no benefit from it. After 

audiometry, tinnitus measurement and vestibular examinations were performed, 

she was put on the medication of the second treatment period. Thus, her trial 

lasted seven months instead of eight.

If it is not possible to start a patient on the second medication, the drop-out is to 

be replaced by a newly randomized patient, without taking the treatment se

quence of the drop-out into account.

The reason for withdrawal ought to be given due attention and be reported, since 

it might provide information on the drug under study.

'Intention-to-treat' principle

Whenever possible all eligible patients, regardless of their compliance with the 

protocol, should be included in the analysis of results. Withdrawal from treat

ment, for whatever reason, should not exclude a patient from subsequent 

evaluation (Pocock, 1983). The primary analysis of a randomized clinical trial 

should compare patients in their randomly assigned treatment groups (Lee et al, 

1991). This approach is called 'analysis by intention to treat'.

Although it is intuitively appealing to analyse the results of the treatment actually 

received (the 'as-treated analysis'), there are several arguments against this 

approach: 1. the prognostic balance brought about by randomization is likely to 

be disturbed; 2. sample size will be reduced; 3. the validity of the statistical test 

procedures will be undermined (Lee et al 1991).

There are three situations in which a patient can be considered a drop-out: 1. the 

patient was not treated according to the protocol for the full duration of trial, 2. 

essential data are missing, 3. the patient did not fulfil the inclusion criteria, or 

exclusion criteria are applicable.

When a patient has not been treated according to the protocol for the full duration 

of trial but is nevertheless included in the statistical analysis, the 'intention-to- 

treat' principle is applied. In our study this occurred in two cases.

If there are missing data, exclusion from statistical analysis is often unavoidable. 

It should be kept in mind that the analysis of the available data might be biassed.



Ideal trial

IX

During a trial, it could emerge that a patient no longer fulfils all inclusion criteria, 

orthat exclusion criteria are applicable. Then analysing the results of this patient 

could interfere with the generalizability (the external validity). That participant can 

be excluded from analysis, but only if the decision is based on the information, 

available before randomization of the patient. The data obtained in one patient 

in our study (a man who proved to suffer from hemiparkinsonism, an exclusion 

criterion) were not analysed for this reason.

Data to be evaluated

Since there are usually multiple observations in a trial of sufficient duration, a 

selection has to be made of the data to determine which observations will be 

included in the analysis.

There are several possibilities: 1. comparison of the observations at the end of 

each treatment period, 2. comparison of the mean value of all the observations 

in each complete treatment period, 3. MANOVA procedure to trace a change in 

the course of time.

Subjective results

In the event that weekly observations (e.g. as in a questionnaire) are made, the 

amount of data can be considerable relative to the number of patients. This 

amount can be reduced by using a mean monthly value.

Hearing loss, tinnitus and pressure sensation can be evaluated by scores on a 
gradual scale.

The number of attacks of vertigo is an unreliable indicator on which to evaluate 

the results of treatment of vertigo, since the duration and the intensity of the 

attacks can vary considerably. Therefore, a subjective score of imbalance should 

ideally include the number of attacks, their severity and their duration. If different 

values are assigned to separate attacks with a certain duration and intensity, and 

if these values are subsequently multiplied by the number of attacks, (the score 

used in ourtrial), all the aspects of the attacks of vertigo will be represented in one 

score.

In patients with bilateral Meniere's disease,the side that has most likely produced 

the exacerbation of symptoms should, in our opinion, be evaluated, provided that 

the data of uni- and bilateral patients are analysed together (see below).
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Objective results

Uni- and bilateral Meniere's disease patients

A trial in which both uni- and bilaterally affected patients participate, usually 

analyses both groups together. A separate evaluation would result in two small 

groups of patients, each with an insufficient number of participants. When they 

are evaluated together, a decision has to be made which labyrinth is to be 

analysed in the bilateral Menière's disease patients. In unilaterally affected 

patients, obviously the affected labyrinth is to be studied. In bilaterally affected 

patients the following possibilities should be considered:

• Both sides

The advantage of this choice is that all available information is used. However, 

patient-bound effects, which are likely to influence the results of treatment (e.g. 

resorption in the gastro-intestinal system) of a bilaterally affected patient, are 

given more weight than those of a unilaterally affected patient.

• The side with the worst hearing

The cochlea with the worst threshold can be regarded as the most disabling one, 

with regard to hearing. However, this side may have the smallest chance to 

improve and to show a possible treatment effect.

• The side with the best hearing

If improvement occurs it will probably show up on this side.

• The mean value of the pure-tone threshold of both sides

In this case the information is 'leveled out', and therefore it is of no real 

significance.

• The side with a positive glycerol test

Authors who attach a prognostic value to a glycerol test expect the cochlea with 

a positive glycerol test the one most amenable to be influenced (Wiet et al, 1981). 

However, the prognosticvalueof a positive glycerol test is not generally accepted.

• The most recently involved side

The side that has shown the most recent symptoms is probably the ear with the 

biggest chance of improvement. •

• Aselect choice

An arbitrary choice is inferior to a selective one.
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• The most active side

The labyrinth that has produced the exacerbation of the symptoms is the one that 

is most readily influenced and is most likely to show a treatment effect. The side 

with the most fluctuating hearing loss, (the loudest) tinnitus or (the heaviest) 

pressure sensation may be considered to have produced the exacerbation. In our 

opinion, the data on the most active side should therefore be used for analysis. 

However, it may be difficult to make this decision.

In conclusion we consider 'the most active side' to be the best option.

Hearing

Which audiogram

There has been considerable discussion on the audiogram to be used for 

evaluation.Thediscussionconcernsboththepre-and post-treatment audiograms. 

In a 'Symposium Panel Discussion on staging Menière's disease and reporting 

results in Menière's disease', Kaufman Arenberg (1981) suggests using the worst 

audiogram to stage the disease, and the best audiogram to report results.

The AAO-HNS criteria (Pearson and Brackmann, 1985) advise comparing the 

poorest hearing level obtained in the six months before treatment and the poorest 

hearing level measured from 18 to 24 months after institution of therapy.

In a cross-over study the audiogram at the end of each treatment period and the 

mean value of all audiograms of each treatment period are to be evaluated (see 

'Data to be evaluated' above in this chapter).

Which frequencies

Different parameters of pure-tone audiometry and speech audiometry can be 

analysed.

In pure-tone audiometry various frequencies can be selected for evaluation. Low- 

tone hearing loss is a generally acknowledged characteristic of early hearing 

impairment in Menière's disease. Fluctuation of hearing, which is also considered 

a symptom of the early stage of the disease, occurs mainly in the lower and middle 

frequencies. We therefore prefer to report the results by the 'Menière Hearing 

Index', the pure-tone average of 0.25, 0.5, 1 and 2 kHz.

In our department van Deelen and Huizing (1986) used the Menière Hearing Index 

in a placebo-controlled, randomized, double-blind, cross-over study on the 

diuretic Dyazide® in the treatment of Menière's disease.

The AAO-HNS 1985 criteria advocate the 0.5, 1, 2 and 3 kHz pure-tone average. 

Speech audiometry can be evaluated by the speech intensity required to achieve 

50% discrimination, the maximum speech discrimination and the speech inten

sity at the maximum discrimination.
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Tinnitus

The parameters of tinnitus measurement to be analysed loudness and minimal 

masking level. We have no experience in measuring residual inhibition.

The number of usable tinnitus measurements is limited in Meniere's disease. 

Firstly, tinnitus is not always continuously present. Thus it may not be possible 

to carry out a measurement, if this is planned at a fixed time. Secondly, cross

hearing will occur in patients with an interaural threshold difference of morethan 

45 dB. This problem is not encountered ifthe intensity is determined by contralateral 

matching. Still it will always occur when determining minimal masking level, 

since this is an ipsilateral measurement.

Vestibular function

Evaluation of vestibular function can be performed either quantitatively or 

qualitatively. We recommend a qualitative comparison of caloric excitability 

(abnormal or normal) and of caloric and rotation directional preponderance 

(ipsilateral, neutral and contralateral; Gallé, 1987). A quantitative comparison 

uses the calculated percentages of caloric excitability and caloric and rotation 

directional preponderance.

Of the 56 trials analysed in Chapter II, 55 concerned disorders with vestibular 

symptoms. Eighteen of these studies reported the objective results of vestibular 

tests. There was no unanimity in the vestibular tests that were conducted, nor in 

the evaluation of results. Sometimes only vague descriptions of the evaluation 

of vestibular tests were given. Only three studies reported the caloric excitability 

and/or directional preponderance quantitatively, whereas ten reported these 

tests qualitatively. No study used the classification of ipsilateral, neutral and 

contralateral directional preponderance. In a review of vestibular test results in 

Menière's disease (Black and Kitch,1980) results were presented as 'normal' or 

'abnormal'.

A quantitative evaluation of caloric excitability can be performed. This entails 

deciding how large the change in percentage has to be in orderto indicate either 

improvement or deterioration. Only Meyer (1985) reported that he considered a 

change of 10% to be an improvement or deterioration.

However, in case the unafflicted ear shows a decreased response, this cannot be 

taken into account. Ifthe 'contralateral'decreased excitability is within the normal 

range, this value can still be used for a qualitative evaluation. This measurement 

is then considered 'normal'. Therefore we have chosen to evaluate the caloric 

response qualitatively.

It may be preferred to compare the three different stages of directional prepon

derance (ipsilateral, neutral and contralateral). Ipsilateral directional preponder

ance is present in the active stage of Menière's disease, with regard to equilibrium
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ea! trial characterized by attacks of vertigo. The contralateral directional preponderance 

corresponds with a (partial) non-compensated loss of function (Gallé, 1987). In the 

neutral stage there is no further loss of function.

A quantitative evaluation of ipsilateral, neutral and contralateral directional 

preponderance is not possible. Therefore we have chosen to use the qualitative 

method.

However, the variables are non-ordinal: both ipsi- and contralateral stages are 

worse than a neutral stage. To our knowledge, it is statistically impossible to 

analyse these three stages in a cross-over design (Hills and Armitage, 1979)- 

Therefore, in a cross-over study one can only evaluate the number of patients with 

an abnormal or normal directional preponderance.

Only if the first treatment period is analysed, i.e. if the study is considered to have 

a parallel design, can ipsilateral, neutral and contralateral caloric and rotation 

directional preponderance be analysed by reporting a comparison of stages as 

improved, unchanged or deteriorated (Chapter IV).

Statistical analysis

A cross-over study can be analysed statistically by comparison of the last 

observation or the mean value of each treatment period.

Different effects have to be investigated. To study a carry-over, period or 

treatment effect a Mann-Whitney (7 test may be applied. To examine an overall 

treatment effect, a Wilcoxon matched-pairs test may be used. Both tests rank the 

data, which means they are applicable to a population which is not distributed 

normally.

A carry-over effect invalidates a cross-over study. If a significant carry-over effect 

is found, the best policy is to abandon the within-patient analysis and resort to 

a between-patient comparison of treatments using the first period only. Thus the 

trial should be regarded as a parallel study.

If a marked period effect is found, one should exercise caution in interpreting any 

overall treatment difference within patients. This is because the observed treat

ment difference in any patient depends largely on which treatment was given first. 

In this case one should either use the first treatment period only or study the 

treatment effect instead of the overall treatment effect. Advice on the statistical 

analysis of cross-over studies is given by Hills and Armitage (1979), Fisher and 

Wallenstein (1981) and Pocock (1983).

A MANOVA procedure is a more subtle approach to analysis, which can be used 

to look for a change in the course of time. Since one of the assumptions of a 

MANOVA is that the values are drawn from a normally distributed population, 

some sort of transformation is needed in case of a skewed distribution.
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Continuation of medication after the trial

Menière's disease patients who have participated in a trial may not dare to stop 

their medication abruptly, once the trial has ended. It is therefore essential to 

provide patients with their preferred medication after the end of the trial, without 

having to break the code.
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II I

III I

• Since Prosper Menière in 1861 published the first description of the disorder 

which bears his name ever since, this disease has been the subject of many 

discussions and controversies.

• The study ofthe effect of a given treatment in Meniere's disease is hampered by 

the difficulty in defining this disease, as well as by the capricious character ofthe 

disorder, with its spontaneous remissions and exacerbations.

Literature on betahistine treatment

• In order to assess whether a drug is effective inthetreatmentofMenière's disease, 

a clinical drug trial has to meet the basic requirements of comparativeness and 

of internal and external validity.

Internal validity can be reached by randomization and double-blinding. This 

implies a prospective study design.

External validity or generalizability can be achieved by applying a strict definition 

ofthe disease, with clear inclusion and exclusion criteria and setting up a trial with 

a duration of at least four months. •

• Fifty-six articles on betahistine treatment in audio-vestibular disorders were 

found inthe literature published between 1965 and 1991. Of these studies, 22 were 

performed on patients with Meniere's disease; 24 concerned aggregated groups 

of patients with Menière's disease, Meniere's syndrome and other audio-vestibu

lar disorders; ten pertained to audio-vestibular disorders other than Menière's 

disease.

Only four of the 22 studies on Menière's disease, one of the 24 studies on 

aggregated groups of patients, and four of the ten studies on other audio- 

vestibular disorders fulfilled the basic requirements mentioned above. Even then, 

in the majority of these nine studies, insufficient information was provided to 

assess whether the results can be considered conclusive.

Betahistine SB

• Betahistine dihydrochloride is structurally related to histamine. However, it has 

the convenience that it can be taken orally. Both drugs are used in the treatment 

of Menière's disease. The pharmacologic effect of betahistine may be ascribed to 

its H3 antagonistic action.

Introduction
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• One of the advantages of a sustained-release drug is that a steady state of the drug 

can be obtained for a prolonged period of time. Therefore it may be assumed that 

a sustained-release form of betahistine (betahistine SR) will lead to a better result 

in treating patients with Menière's disease. For this reason it was decided to 

investigate the effect of betahistine SR on the symptoms and signs of Menière's 

disease.

IV I Betahistine SR trial - methods

• A placebo-controlled, randomized, double-blind cross-over study lasting 33 

weeks was carried out to study the effect of betahistine SR 24 mg t.i.d. on the 

symptoms and signs in patients with Menière's disease.

• After a wash-out period of one week, one half of the patients were given 

betahistine SR for 16 weeks, followed by 16 weeks of placebo (BP group). The 

other half of the patients received the medication in the reverse order (PB group). 

During the trial the patients visited the outpatient clinic every four weeks.

• Subjective symptoms were assessed by means of a weekly questionnaire to be 

filled in by the patient. Symptoms were scored on a four-choice scale. In this way 

the parameters 'hearing loss', 'change in hearing', 'tinnitus', 'pressure sensation' 

and 'imbalance' were studied.

Objective signs were assessed by pure-tone and speech audiometry every four 

weeks, and by tinnitus measurement and vestibular examination atthe start, half

way through and at the end of the trial.

• Subjective results were evaluated by comparing betahistine SR and placebo 

monthly scores of all parameters. The scores of the last month of each treatment 

period, as well as the average score over each 16-week treatment period, were 

analysed.

• Objective results were evaluated by comparing the results of audiometry of the 

last month of each treatment period, as wellasofeach complete treatment period. 

Results of tinnitus measurement and vestibular examination at the cross-over 

point and at the end of the trial were compared. •

• The analysis of the study was based on the intention-to-treat principle. Statistical 

analysis of the (overall) treatment effect was undertaken after a carry-over effect 

and a period effect were excluded.
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onclusions V I Betahistine SR trial - patients

• Patients were admitted to the trial on the basis of strict inclusion and exclusion 

criteria. Patients were only accepted if they suffered from the complete clinical 

picture of Menière's disease according to the Utrecht working definition: 1. a 

cochlear hearing loss, with 2. (a history of) tinnitus, and 3. (a history of) attacks 

of vertigo, while 4. all other diseases that could account for the symptoms were 

excluded.

Inclusion was restricted to patients with an exacerbation of symptoms during the 

previous month.

• In total 108 patients who were suspected to suffer from Menière's disease were 

studied by a thorough diagnostic work-up. Forty of these patients were admitted 

to the trial. Five patients had to be considered as drop-outs. Consequently 35 

patients (27 unilaterally and 8 bilaterally affected) were studied.

• No differences between the BP and the PB group were found with regard to patient 

characteristics or any other parameters studied at the start of the trial. This 

comparison was carried out in order to check whether randomization had indeed 

produced equivalent groups.

VI I Betahistine SR trial - subjective results

• The subjective scores showed no difference between placebo and betahistine SR 

for 'hearing', 'hearing loss', 'tinnitus', 'pressure sensation' and 'imbalance'.

The 'imbalance' score showed a linear decline during the first treatment period, 

i.e. a decrease ofvestibularsymptoms. No difference in decline between betahistine 

SR score and placebo score was found. During the second treatment period the 

imbalance scores remained unchanged. •

• At the end of the trial patients were asked which treatment period they preferred. 

The first treatment period was chosen by eight patients, whereas 18 preferred the 

second one. Nine patients had no preference.

Upon breaking the code, the drug that had been administered in the period of 

preference was revealed. Of the 26 patients who had a preference, 13 had chosen 

betahistine SR and the other 13 had chosen placebo. In total 81% of the patients 

considered their condition improved as compared to the situation before the start 

of the trial.
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• The frequency and type of side-effects were comparable during the use of 

betahistine SR and placebo.

VII I Betahistine SR trial - objective results

• Objectively no effect of betahistine SR or placebo on hearing was found, as 

measured by standard pure-tone and speech audiometry.

• No effect of betahistine SR or placebo on tinnitus loudness was found. A tendency 

towards a treatment effect of betahistine SR on the minimal masking level was 

present. Because of the small number of tinnitus measurements, these results 

have to be regarded with caution.

• No effect of betahistine SR or placebo on the caloric response and on caloric and 

rotation directional preponderance was found.

The subjective improvement as found in the first treatment period was not 

associated with an improvement of the objective results of caloric excitability and 

caloric and rotation directional preponderance.

VIIII AAO-HNS criteria

• In 1972 the American Academy of Ophthalmology and Otolaryngology (AAOO) 

presented guidelines to report treatment results in Menière's disease. These 

criteria were revised by the American Academy of Otolaryngology - Head and 

Neck Surgery (AAO-HNS) in 1985. By introducing these guidelines an important 

step was taken toward the standardization of evaluation of trials in treating 

Menière's disease. •

• However, in their present form, the 1985 AAO-HNS guidelines are not suitable for 

a placebo-controlled, randomized, double-blind, clinical drug trial, regardless of 

whether it is parallel or cross-over in design. Not a single study on betahistine 

treatment has been traced in which the results were reported in accordance with 

the proposed criteria.

The necessary adjustments concern advice on the side to be studied in bilateral 

Menière's disease patients and a change of the fixed pre- and post-treatment 

periods which are to be compared.
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C
onclusions IX I The ideal trial

• The 'ideal'clinical drug trial in Meniere's disease has to be designed as a (placebo) 

controlled, randomized, double-blind cross-over study.

• Both the in- and exclusion criteria and Meniere's disease must be clearly defined.

• The duration of trial should be at least four months for each drug to be studied.

• In a trial in which uni- and bilateral Menière's disease patients are admitted and 

analysed together, the most active side of the bilaterally affected patients should 

be taken into account. This choice is to be made prior to the start of the trial.

• Patient characteristics of both treatment groups have to be compared at the start 

of the trial.

• Treatment of Menière's disease should not only be focused on the vertigo attacks. 

The other symptoms and signs of the disease are to be studied as well.

• Vertigo, hearing loss, tinnitus and pressure sensation can be studied subjectively 

by asking the patients to score their complaints on a weekly questionnaire. A 

vertigo score which combines number, intensity and duration of attacks is 

advised.

• Hearing is to be studied objectively by pure-tone and speech audiometry. 

Tinnitus is to be studied by ipsilateral tinnitus measurement. The risk of cross

hearing should be kept in mind.

There is no consensus as to which vestibular tests should be used to study the 

effect of a certain drug on vestibular function of a patient with Menière's disease.

• Analysis is preferably based on the intention-to-treat principle.

• A carry-over effect and a period effect have to be studied, before an (overall) 

treatment effect can be analysed. •

• It should be possible to provide patients with their preferred medication after the 

end of the trial, without having to break the code.
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General conclusions

Meniere's disease is an invalidating disorder. A better understanding of the 

etiology and pathogenesis will be the key to its treatment.

Only a trial which fulfils the basic requirements of comparativeness and both 

internal and external validity could provide a reliable answer to the question 

whether a given therapy can be considered effective. Both the subjective and the 

objective results of the present study demonstrate the need for placebo-control

led studies.

The improvement that is reported in the majority of studies lies within the range 

of 60-80%, regardless of type of therapy. As long as a more effective treatment 

has not been found, one should choose the least noxious therapy available.

At present, participation in a trial seems to be the best treatment of Menière's 

disease.

181



C
onclusies / / Inleiding

• Sinds Prosper Menière in 1861 als eerste het naar hem vernoemde ziektebeeld 

beschreef, is deze aandoening het onderwerp geweest van veel discussie en 

controverse.

• Het bestuderen van het effect van een bepaalde behandeling op de klachten en 

verschijnselen van de ziekte van Menière wordt belemmerd doordat de ziekte 

moeilijk te definiëren is, alsmede door het grilli ge karakter van de aandoening met 

spontane remissies en exacerbaties.

II I Literatuur met betahistine therapie

• Klinisch geneesmiddelenonderzoek bij de ziekte van Menière moet aan bepaalde 

vereisten voldoen om vast te kunnen stellen of een bepaald medicament werk

zaam is. Deze vereisten behelzen dat de studie vergelijkend en intern en extern 

valide moet zijn.

Interne validiteit kan verkregen worden door randomizatie en door het dubbel

blind uitvoeren van een studie. Deze voorwaarden impliceren dat het onderzoek 

prospectief is opgezet.

Externe validiteit betekent dat de resultaten gegeneraliseerd mogen worden. 

Hiervoor zijn een strikte definitie van de ziekte, duidelijk omschreven in- en 

uitsluitcriteria en een studieduur van teminste vier maanden noodzakelijk. •

• In de periode van 1965 totv1991 werden in de literatuur 56 publicaties over de 

behandeling van audio-vestibulaire ziektebeelden met betahistine gevonden. 

Van deze studies waren er 22 uitgevoerd bij patiënten met de ziekte van Menière, 

24 bij groepen samengesteld uit patiënten met de ziekte van Menière, het 

syndroom van Menière en andere audio-vestibulaire ziektebeelden, en 10 bij 

audio-vestibulaire ziektebeelden anders dan de ziekte van Menière.

Slechts vier van de 22 studies bij de ziekte van Menière, één van de 24 studies bij 

samengestelde patiënten groepen en vier van de tien studies bij andere audio- 

vestibulaire ziektebeelden voldeden aan de bovengenoemde eerste vereisten. Bij 

de meeste van deze negen studies werd echter onvoldoende informatie verstrekt 

om te kunnen beoordelen of de resultaten als bewijzend konden worden be

schouwd.
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Ill I Betahistine SR

• De structuurformule van betahistine dihydrochoride lijkt op die van Histamine. 

Betahistine heeft echter het voordeel boven histamine dat het na orale toediening 

werkzaam is. Beide middelen zijn gebruikt in de behandeling van de ziekte van 

Menière. Het farmacologisch effect van betahistine zou kunnen worden toege

schreven aan de H3 antagonistische werking van de stof.

• Een van de voordelen van een middel met vertraagde afgifte is dat een constante 

concentratie van de stof gedurende een langere tijdsperiode in het bloed verkre

gen kan worden. Daarom zou men kunnen veronderstellen dat een vertraagde 

afgifte vorm van betahistine (betahistine SR) bij de ziekte van Menière tot een 

beter behandelingsresultaat zou kunnen leiden dan de conventionele vorm. Om 

deze reden werd besloten het effect van betahistine SR op de klachten en 

verschijnselen van de ziekte van Menière te onderzoeken.

IV I Betahistine SR trial - methoden

• Het effect van betahistine SR (3dd 24 mg) bij patiënten met de ziekte van Menière 

werd onderzocht in een placebo-gecontroleerd, gerandomiseerd, dubbel-blind, 

cross-over onderzoek met een duur van 33 weken.

• De eerste week werd gebruikt als zogenaamde 'wash-out' periode. Daarna kreeg 

de ene helft van de patiënten gedurende 16 weken betahistine SR, waarna werd 

overgegaan op 16 weken placebo (BR groep). Bij de andere helft van de patiënten 

werden deze middelen in de omgekeerde volgorde gegeven (PB groep). Gedu

rende het onderzoek bezochten de patiënten iedere vier weken de polikliniek.

• Het effect op de subjective klachten werd onderzocht door middel van een 

wekelijks door de patiënt in te vullen vragenlijst. De ernst van de symptomen 

moest worden gescoord op een vier-keuze schaal. De parameters die op deze 

wijze bestudeerd werden waren 'gehoorverlies', 'verandering van gehoor', 'oor- 

suizen', 'drukgevoel op het oor' en 'evenwichtsstoornissen'.

Objectief werd het effect bestudeerd door middel van toon- en spraakaudiome- 

trie, welke iedere vier weken plaats vonden. Tinnitus en evenwichtsonderzoek 

werden aan het begin, halverwege en op het eind van het onderzoek verricht. •

• De subjectieve resultaten werden geëvalueerd door de maandelijkse scores 

tijdens gebruik van betahistine SR en placebo met elkaar te vergelijken voor alle 

bovengenoemde parameters. Zowel de waarden van de laatste maand van iedere
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C
onclusies behandelingsperiode, als de gemiddelde score van iedere behandelingsperiode 

van 16 weken werden geanalyseerd.

De objectieve resultaten werden onderzocht door de audiometrische uitkomsten 

van de laatste maand van iedere behandelingsperiode te vergelijken, alsmede de 

gemiddelden van de totale behandelingsperioden. De resultaten van de tinnitus 

metingen en het evenwichtsonderzoek, welke halverwege en aan het eind van de 

trial waren verricht, werden met elkaar vergeleken.

• De analyse van de studie was gebaseerd op het 'intention-to-treat' principe. 

Statistische analyse van het (totale) behandelingseffect werd verricht nadat een 

'carry-over' effect en een periode effect waren uitgesloten.

M I Betahistine SR trial - patiënten

• Patiënten werden in het onderzoek opgenomen op basis van strikte in- en 

uitsluitcriteria. Alleen patiënten met het volledige beeld van de ziekte van Menière 

volgens de Utrechtse definitie: 1. een cochleair gehoorverlies, met 2. (een 

voorgeschiedenis van) oorsuizen, en 3. (een voorgeschiedenis van) aanvallen van 

draaiduizeligheid, terwijl 4. andere oorzaken voor de symptomen zijn uitgesloten, 

werden geaccepteerd. Insluiting was beperkt tot patiënten die gedurende de 

voorafgaande maand een verergering van hun symptomen hadden doorge

maakt.

• In totaal werden 108 patiënten met de waarschijnlijkheidsdiagnose ziekte van 

Menière onderzocht volgens een standaard protocol. Van hen werden 40 patiën

ten toegelaten tot het onderzoek. Vijf van hen moesten later als uitvallers worden 

beschouwd. Dientengevolge konden 35 patiënten (27 patiënten met een eenzij

dige en 8 met een tweezijdige ziekte van Menière) geëvalueerd worden. •

• De algemene patiënt karakteristieken, alsmede alle te bestuderen parameters 

werden bij de start van het onderzoek vergeleken. Er werd geen verschil tussen 

de BP en de PB groep gevonden. Deze vergelijking werd uitgevoerd om na te gaan 

of de randomisatie inderdaad tot gelijkwaardige groepen had geleid.

VI I Betahistine SR trial - subjectieve resultaten

• Er was geen verschil aantoonbaar tussen de subjectieve placebo en betahistine 

SR scores. Dit gold voor alle onderzochte parameters ('gehoorverlies', 'verande

ring van gehoor', 'oorsuizen', 'drukgevoel op het oor' en 'evenwichtsstoornis'). 

De score 'evenwichtsstoornis' daalde lineair in de eerste behandelingsperiode
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van vier maanden, dat wil zeggen dat de evenwichtssymptomen afnamen. Hierin 

was geen verschil tussen de BP en de PB groep. Gedurende de tweede behande- 

lingsperiode bleven de evenwichtscores voor beide groepen onveranderd.

• Aan het eind van het onderzoek werd de patiënten gevraagd welke behandelings- 

periode ze prefereerden. Acht patiënten gaven devoorkeuraan de eerste periode, 

terwijl 18 patiënten de tweede verkozen. Negen patiënten hadden geen voorkeur. 

Nadat de code verbroken was kon worden bekeken welk middel in de periode van 

voorkeur was toegediend. Van de 26 patiënten met een voorkeur bleken er 13 voor 

betahistine SR en 13 voor placebo gekozen te hebben. Eenentachtig procent van 

de patiënten vond dat hun algehele toestand was verbeterd in vergelijking met 

de situatie voor het onderzoek.

• De frequentie van voorkomen en de aard van de bijwerkingen tijdens betahistine 

SR en placebo gebruik waren vrijwel gelijk.

VIII Betahistine SR trial - objectieve resultaten

• Objectief werd noch van betahistine SR noch van placebo een effect gevonden 

ten aanzien van het gehoorverlies zoals gemeten middels toon- en spraakaudio- 

metrie.

• Evenmin werd een effect op de luidheid van de tinnitus aangetoond. Wel werd 

een tendens tot een behandelingseffect van betahistine SR op de minimale 

maskeerbaarheidsdrempel van het oorsuizen gevonden. Gezien het beperkte 

aantal bruikbare metingen moet dit resultaat echter met terughoudendheid 

bezien worden. •

• Er werd geen effect van betahistine SR of placebo gemeten op de prikkelbaarheid 

en de nystagmusvoorkeur, zoals gemeten bij calorisch onderzoek en met de 

pendelstoel.

De subjectieve verbetering van de evenwichtsklachten zoals die in de eerste 

behandelingsperiode werd gezien, kon niet objectief middels calorisch en pendel- 

stoelonderzoek bevestigd worden.

Vllll AAO-HNS criteria

• In 1972 presenteerde de American Academy of Ophthalmology and Otolaryngo

logy (AAOO) richtlijnen om behandelingsresultaten bij de ziekte ven Menière te 

rapporteren. De American Academy of Otolaryngology - Head and Neck Surgery
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onclusies

X

(AAO-HNS) reviseerde deze criteria in 1985. De introductie van deze richtlijnen 

vormde een eerste stap tot de standaardisatie van de evaluatie van studies naar 

de behandeling van de ziekte van Menière.

In hun huidige vorm zijn de 1985 AAO-HNS richtlijnen echter niet geschikt om 

placebo-gecontroleerd, gerandomiseerd, dubbelblind klinisch geneesmiddelen

onderzoek te rapporteren. Dit geldt zowel voor parallelle als voor cross-over 

studies. In de literatuur werd geen enkel onderzoek gevonden waarin volgens 

deze richtlijnen was gerapporteerd.

De noodzakelijke aanpassingen betreffen advies over welk oor bij dubbelzijdig 

aangedane patiënten bestudeerd moet worden, alsmede een verandering van de 

vastgestelde te vergelijken pre- en post behandelingsperioden.

IX I De ideale trial

• Het 'ideale' klinisch geneesmiddelenonderzoek bij de ziekte van Menière moet 

worden opgezet als een (placebo-) gecontroleerde, gerandomiseerde, dubbel

blinde cross-over studie.

• Er dienen stricte in- en uitsluitingscriteria te worden vastgesteld. Tevens dient 

duidelijk omschreven te worden wat onder de ziekte van Menière wordt verstaan.

• De duur van de trial moet tenminste vier maanden zijn. Dit geldt voor beide te 

onderzoeken middelen.

• Indien zowel patiënten met een eenzijdige als een tweezijdige ziekte van Menière 

aan de trial deelnemen en tesamen worden geanalyseerd, dan dienen van de 

tweezijdig aangedane patiënten de resultaten van het 'meest actieve' oor te 

worden geëvalueerd. De keuze welk oor als 'meest actief'wordt beschouwd dient 

voor aanvang van het onderzoek gemaakt te zijn.

• De patiënt karakteristieken van de twee behandelingsgroepen moeten aan het 

begin van onderzoek vergeleken worden. •

• De behandeling van de ziekte van Menière moet niet alleen gericht zijn op de 

aanvallen van draaiduizeligheid. Ook de andere symptomen verdienen aandacht 
en studie.
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• Draaiduizeligheid, gehoorverlies, tinnitus en drukgevoel kunnen bestudeerd 

worden door de patiënt te vragen zijn klachten te scoren op een wekelijkse 

vragenlijst. De vertigo score dient zowel aantal, ernst en duur van de aanvallen 

te omvatten.

• Het gehoor wordt objectief middels toon- en spraakaudiometrie getest. 

Tinnitus wordt bestudeerd door ipsilaterale tinnitus metingen. Men dient hierbij 

rekening te houden met de mogelijkheid van overhoren.

• Er is geen consensus over welk evenwichtsonderzoek het meest geschikt is om 

het effect van een geneesmiddel bij de ziekte van Menière te bestuderen.

• Analyse volgens het 'intention-to-treat' principe heeft de voorkeur.

• Er moet naar de aanwezigheid van een carry-over effect en een periode effect 

gezocht worden, voordat het (totale) behandelingseffect bestudeerd kan worden.

• Er dient voor gezorgd te worden dat de patiënten na het beëindigen van het 

onderzoek kunnen worden doorbehandeld met hun middel van keuze zonder dat 

daarvoor de code verbroken hoeft te worden.

Eindconclusies

Geziekte van Menière is een invaliderend ziektebeeld. De sleutel tot de behandeling 

ervan ligt in een beter begrip van de etiologie en pathogenese.

Slechts een studie die voldoet aan de basale vereisten -vergelijkend, intern en 

extern valide- kan een betrouwbaar antwoord kan geven op de vraag of een 

bepaalde behandeling als effectief kan worden beschouwd. Zowel de subjectieve 

als de objectieve resultaten van onze studie onderstrepen de noodzaak tot 

placebo-gecontroleerde studies.

De meerderheid van de studies in de literatuur rapporteren een verbetering van 

60-80%, onafhankelijkvan de toegepastetherapie. Zolang er nog geen effectievere 

behandeling voorhanden is moet men de minst schadelijke therapie kiezen. 

Deelname aan een onderzoek lijkt op dit moment de best beschikbare therapie 

voor de ziekte van Menière.
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Glossary

AAOO American Academy of Ophthalmology and Otolaryngology

AAO-HNS American Academy of Otolaryngology - Head and Neck Surgery

As-treated Analysis of the results of the treatment actually received by the patient

analysis

Betahistine SR Sustained-release betahistine dihydrochloride

BP group Patients who received betahistine SR during the first treatment period and

placebo during the second period

Carry-over

effect

Effect in the second treatment period caused by the therapy given in the

first treatment period of a trial

Clinical (as in Pertaining to patients or to healthy volunteers (not bound to a hospital)

clinical trial)

Cross-over Study design in which each patient receives two (or more) subsequent

study design treatments

dB 50 Intensity in dB (SPD required to achieve 50% speech discrimination in

standard speech audiometry

dB HL dB Hearing Level

dB max. Intensity in dB (SPD at which speech discrimination is maximal

dB SL dB Sensation Level

dB SPL dB Sound Pressure Level

ENG recording Electronystagmographic recording

lntention-to- Analysis of treatment results with inclusion of the data of all eligible

treat analysis patients, regardless of compliance with protocol



MANOVA 1 Multivariate analysis of variance

Max. discr. 1 Maximum speech discrimination

MD 1 Menière's disease; a disorder characterized by 1. cochlear hearing loss,

2. (history of) tinnitus, 3. (history of) attacks of vertigo and 4. exclusion

of all other diseases that could account for the symtoms

Menière Hearing 1

Index

Average air-conduction threshold for 0.25, 0.5, 1 and 2 kHz

MML 1 Minimal masking level. The minimal intensity of a stimulus, just required

to mask the tinnitus of the patient

Overall 1 (= Crude overall within-patient comparison)

treatment effect Total treatment effect; based on a comparison of data obtained bytreat-

mentwith the active drug, with data obtained by treatment with the placebo 

(taking the active drug -» placebo group and the placebo —* active drug

group together)

Parallel study 1

design

Study design in which each patient is assigned to only one of the treatment

modalities to be compared

PB group 1 Patients who received placebo during the first treatment period and

betahistine SR during the second period

Period effect 1 Effect of treatment, dependent on the period in which the treatment is given

Treatment effect 1 Difference in effect between active drug and placebo, averaged over both

treatment groups
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Stellingen

1 I Op dit moment isergeen medicamenteuze of chirurgische behandelingsme

thode van deziekte van Menière bekend, die effectiever is dan hettoedienen 

van een placebo,

2 I "This is not to say that the placebo or nonspecific effects of treatments have

no value. Rather, physicians should acknowledge that they are employing 

nonspecifictherapy, and choose the most benign placebo available." (Rucken- 

stein MJ, Rutka JA, Hawke M. Laryngoscope,1991).

3 I Deelname aaneen klinisch geneesmiddelenonderzoek lijkt op dit moment de

best beschikbare therapie voor patiënten lijdend aan de ziekte van Menière.

4 I Geneesmiddelenonderzoek bij de ziekte van Menière dient placebo gecon

troleerd, gerandomizeerd, dubbelblind en cross-over te zijn.

5 I Het feit dat 1. het toedienen van een placebo niet alleen leidt tot therapeu

tische effecten maar ook tot bijwerkingen, 2. veelkleurige placebo capsules 

beter werken dan witte placebo tabletten en 3. placebowerking niet alleen 

patiëntgebonden maar ook arts afhankelijk is, stemt tot nadenken.

6 I De criteria van de American Academy of Otolaryngology - Head and Neck

Surgery (1985) zijn in hun huidige vorm onvoldoende geschikt voor het 

rapporteren van klinisch geneesmiddelenonderzoek bij de ziekte van Me

nière.

7 I Behandeling van de ziekte van Menière dient niet alleen gericht te zijn op de

duizeligheidsklachten; ook het gehoorverlies en het oorsuizen verdienen 

aandacht.

8 I "Steeds weer moet de vraag zijn: Wanneer doen we de patiënt meer goed

dan kwaad?" (Schmidt PH. "Meer goed dan kwaad?", 1991).



9 I Bij ipsilaterale tinnitus analyse dient het gevaar van overhoren onderkend te

worden.

10 I Het verdient aanbeveling om patiënten met een squameuze hyperplasie van

de larynx te screenen op het ontstaan van een longcarcinoom. (Vries de N. 

In: Multiple primary tumors in the head and neck, 1990).

11 I Zolang men in detrein,zelfs na aanschafvan een eersteklas plaatsbewijs, op

spitsuren niet kan rekenen op een zitplaats, blijft 'carpoolen' een aantrekke

lijker wijze van vervoer.

12 I De zoveelste stelling gewijd aan het feit dat openingstijden van winkels niet

zijn aangepast aan het merendeel van de werkende bevolking heeft evenveel 

effect als praten over het weer: men verandert er niets aan.

13 1 De rok van een promovendus hoort fantasieloos te zijn; die van een promo

venda niet.

14 I Het doel van de laatste stelling is vermelding in NRC Handelsblad.
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