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FOREWORD 

Research on alcohol, a substance that has been historically bath, a joy 

and a curse of humanity, is perceived as an urgent task from sociological and 

medical points of view. While an addicted smoker acts basically on his own 

health, an alcoholic affects not only himself, but also his family as weil as his 

environment. Steps are being taken ta din1inish alcohol ai.,lUse by various 

preventive measures including public education and regulatory contrais. 

However it is generally realized that ta affect a major change in drinking habits, 

we have to better understand biological mechanisms underlying alcoholism and 

its treatment. 

When 1 began my wc"·k in psychiatry, 1 was fOltunate to become a 

member of Dr. Dongier's team at the Research Center of the Douglas Hospital. 

What aUracted me was Professor Dongier's polyvalent approach to alcoholism: 

in other words a constant search for causation and treatment of different aspects 

of alcoholism. My research project consisted of a study of the effects of a new 

group of pharmacological agents in primary alcoholics. 

Evaluation of drug effects appears ta acquire an ever i'lcreasing 

significance in treatment modalities. A large number of new compounds has 

been isolated by pharmaceutical industry; also, our understanding of the modA of 

action of these drugs has improved due ta progress made in molecular biology. 

Perhaps because of this new knowledge the ward Il research Il acquired a true 

meaning: ta Il re-search Il and challenge the old concepts. In the current study 1 

have aimed to achieve three objectives: ta revlew the pertinent literature; to 

analyze the data obtained in the course of this study and ta explore the avenues 

for further research. The tact that 1 have practiced previously as an Internist, 

dealing with chronically ill patients, proved to be very helpful in my work. 
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During these studies 1 was constantly supervised and advised by Dr. 

Dongier. In course of many discussions he conveyed to me hls approach to 

research on alcoholism as weil as the princlples of medical research in general; 

from the view point of learnlng experience, 1 consider the past three years to be 

the most fruitful of my lite. 1 have also acquired further knowledge in biostatistics 

and epidemiology by attending courses and seminars at McGill University. As a 

student representative on the Council of the Facully of Graduate Studies and 

Research, 1 become acquainted with the breadth and scope of research carried 

at McGi11. 

Other members of the Department of Psychiatry, !ncluding Dr. John 

Pecknold, Dr. Ante Padjen and Dr. Ng Ying-Kin were very helpful with advice in 

the course of rny studies. Dr. Trevor Dennis, Director of the Graduate program in 

Psychiatry was very helpful in various tasks related to registration in Gourses and 

plan of studies. My husband, Dr. T. S. Malec helped me greatly in statistical 

problems, which were beyond the ordinary analysis of the data obtained. During 

my tenure al the Douglas Hospitai Research Centre 1 had opportunity to work 

with other members of Dr. Dongier's team: Mrs. Lucie Legault, l'iÏis. Diane 

Brisson and Ms. Marketa Fuchs, who were very helpful. Several McGili 

professors, because of their experience in alcohol research have gladly shared 

their knowlerJge; this includes Dr. S. C. Skoryna, Director of Gastro-Intestinal 

Research Laboratory and Dr. D. Waldron-Edward of the Department of 

Biochemistry; Mrs. Jean Cornellier, Executive Assistant, was kind enough to 

carry out the difflcult task of editing and typing the thesis. 

Perhaps 1 should conclude this forward with the quotation trom the book 

of Motteaux on the Il Lite of Rabelais .: - " He (she) that has patience may 

compass anyth.ing ". 

ELIZABETH ANNA MALEC, M.D. 

Montreal, March 14, 1994. 
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The evaluation of drug effects acquires an increasing significance in psychiatrie 

research due to the number of new eompounds as weil as the need for safety 

screening for side effects. The present study reports the resu!ts of the investigation of 

effects of buspirone in 57 pnmary chronic alcoholics, uSIng a double bhnd mothod with 

a placebo control group. Buspirone was admimstered in doses of 20 mg/day alter a 

two-week wash-out period during which patients in both groups recel"ed placobo 

capsules. After a further two weeks of the study, the buspirone dose was Incfeased to 

40 mg/day until completion of the investigation after twelve weeks. Flve out of 36 

subjects, who completed t'le study, became abstinent. Detalled characteristics of the 

study group were obtained, including socio-demographic data, alcohol consumptlon, 

Michigan Alcoholism Screening Test (MAST), Alcohol-Use-Inventory (AUI), Drlnklng 

Behavior Interview (OBI), and psychometrie assessment: Montgomery-Asborg 

Depression Rating Scale (MADRS), Hamilton Anxiety Scale (HAM-A) and Hopkins 

Symptoms Checklist 90 - Revised (Sel-gO-R). Statistical analysis of the results was 

carried out using multivariate analysis of covariance on repeated mea3ures. The HAM

A scale results were improved significantly ln patients receivlng busplrone. Marked 

improvement was also observed in Interpersonal Sensitivity Scale (a subscale of SCL-

90-R). MFNTALIM subscale of AUI demonstrated a statistlcally signlflcant Improvement 

in the buspirone grouo, when compared to patients reeeiving placebo. The vahdity of 

self reports on alcohol consumption by patient was confirmed by a change in liver 

enzyme levels: Gamma-Glutamyl Transpeptidase (GGT), Alanine Aminotransferase 

(A LAT) and the results of the Edwards Hardship Scale. The scores on HAM-A and 

MADRS scales were higher among the drop-outs th an in those who completcd the 

study. The si de effects of buspirone were minimal and a good tolerance of the drug was 

observed. 

1 
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List 01 Abbreviations: 

ALA T - Alanine Aminotranferase 

AUI - Alcohol Use Inventory 

OBI - Drinking Behavior Interview 

GGT - Gamma-Glutamyl Transpeptidase 

HAM-A - Hamilt0n Anxiety Scale 

MADRS - Montgomery-Asberg Depression Rating Scala 

MAST - Michigan Alcoholism Screening Test 

SCL-90-R - Hopkins Symptoms Checklist 90 - Revised 
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L'évaluation des effets des produits pharmaceutiques prend une 

importance accrue en recherche psychiatrique. Cela est dû au r.ombre de nouveaux 

composés chimiques ainsi qu'au be!Join (fune sélection sécuritaire pour tenir compte 

des effets secondaires. La présente etude fait êtat des résultats d'une recherche sur 

les effets résultant de l'utilisation du busplrone chez un groupe de 57 pdtlents 

alcuoliques chroniques pnmaires, étude parallèle à dO.Jb!e insu, côntrolée par placebo. 

Le buspirone à été administré à la dose de 20 mg/Jou r après une "période de lùvago" 

d'une durée de deux semaines durant lesquelles les patients des deux groupos ont 

reçu des capsules placebo. Après deux semaines additionnelles, la dose de busplrone 

fut portée à 40 mg/jour jusqu'à la fin de l'étude au terme de douze (12) semaines. Cinq 

des 36 patients qui participèrent entièrement à l'étude sont devenus abstinents Les 

caractéristiques du groupe ayant fait l'objet de l'étude sont détaillées ot comprennent 

des données socio-démographiques, la consommation d'alcool, Le test de dépistge de 

l'alcoolisme du Michigan (MAST), le bilan d'usage de l'alcool (AUI), l'inventaire du 

comportement Vis-à-vis de ;'alcool (OBI) ainSI que des évaluations psychomotrlques 

l'échelle de depression de Montgomery-Asberg (MADRS), l'échelle d'anxlete do 

Hamilton (HAM-A) et le "Symptoms Checklist-90·R" (SeL-90-R). L'analyse statistique 

des résultats a été effectuée en utilisant l'allalyse de covariance à plusieurs vanables 

basée sur des mesures répétées. Les résultats selon l'échelle HAM-A ont dflnoté une 

amélioration significative chez les patients ayant été traités avec le buspirone. Une 

amélioration importante a également été observée sele'n l'échelle de sensibilité 

interpersonnelle (une sous-échelle de SC1_-90-11). Les sous-échelle MENTALIM de 

l'AUI dénote une amélior2.tion statistiquement significative au sein du groupe traité par 

buspirone. La valeur des rapports par les patients eux-mêmes quant à leur 

consommation d'alcool à été confirmée par une diminution du niveau des enzymes 

hépatiques la gamma glutamyl transpeptidase (GGT), j'alanine aminf)transferase 

2 
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(ALAT) et par les résultats de l'échelle d'Edwards (Edwards Hardship Scale). Les 

résultats sur les échelles de HAM-A et MADRS sont plus élevés parmi les patients 

ayant abandonnés plutôt que chez ceux qui ont participé à l'étude au complet. Les 

effets secondaires du buspirone ont été minimes et l'on a observé une bonne tolérance 

au produit. 

3 
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I __ INTRODUCTION 

Alcohol abuse or dependence has been recorded as the most frequent 

psychiatric disorder in adult males in the United States (Myers et al 19(4): 8.2 ta 

10.4% of the population is affected. Death cases related to alcohol abuse rank 

third as a cause of death, after cancer and heart disease. The rate of successful 

suicide is considerably higher wh en compared to non-alcoholics (Kessel and 

Grossman 1961). Fifty percent of admissions to psychiatric hospitals are due to 

alcoholism or to problems in which alcohol abuse is a participating disorder. 

ln spite of the high frequency of alcohol-related disabilities in the world, 

the rehabilitation of alcoholic patients has received !ittle attention. These 

problems are frequently ignored as something that cannot be helped. For 

example, in 1988, the U.S. Supreme Court ruled that alcoholism is a "willful 

misconduct". Only a small percentage of patients, approximately 15%, receive 

assistance from general practitioners and other health professionals to overcome 

the drinking problem (Saxe et al 1985). Results of outcome studies vary; the 

relapse rates into alcoholism are estimated between 50% within a year and 75% 

within four years. Of the remaining 25% of alcoholics who are considered 

"abstinent" or improved, only about 5% are above the level of "natural history" of 

alcoholism; the remaining 2q% would stop drinking without any formai assistance 

such as professional help or Alcoholic Anonymous (Miller and Hester 1986). 

These tacts justify a con~tant search for new pharmacological agents to 

affect craving, protracted withdrawal symptoms, and other psycho-pathological 

components of alcoholism. A combination of pharmacological and psycho-social 

approaches in the treatment of alcoholics presents a challenging task for clinical 

research in the next decade . 

4 
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Il. l:QWARD PHARMACOTHERAPY OF ALCOHQL DEPENDENCE 

Alcoholism appears to be a multifactorial disorder, including the effects of 

environ mental factors which interact with biological mechanisms of behavior 

such as genetically transmitted susceptibility (Dongier 1993). 

According to DSM-III-R classification, two types of drinking problems can 

be recognized: alcohol abuse and alcohol dependence. According to the Institute 

of Medicine, alcohol abuse is defined as a heterogeneous set of behavioral 

characteristics affecting psychological and social function as weil as health 

(Institute of Medicine, 1987). The dependence on alcohol is related to three 

parameters: loss of control of consumption, withdrawal symptoms and tolerance 

as a state of adaptation . 

ln reference to neurochemical processes in the central nervous system, 

the existence of hypothetical ethanol receptor site has been suggested, as a part 

of the GABA-BDZ receptor complex. Nonetheless, researchers have been 

unable to identify a specifie receptor on which alcohol exerts its affects. 

According to Tabakoff and Hoffman (1991), complex interactions between 

neurotransmitters, neuropeptides and hormones take place resulting in 

dysregulation of alcohol intake. 

The treatment of alcohol dependence constitutes a formidable scientific 

and medical challenge. With reference to treatment options, four 

neurotransmitter systems are currently being studied: GABA-ergic, opiatergic, 

serotonergic and dopaminergic. 

The results of treatment using drugs which affect the GABA-ergic system 

are contradictory (Yu and Ho 1990). However, Lhuintre et al (1990) have shown 

that acamprosate (a structural analog of GABA) prolongs the duration of 

abstinence in weaned alcoholics and reduces the number of dropouts. 

5 
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Opiatergic system mediates the effects of alcohol intake on opiate

receptor activity. Levels of endorphins in acute and chronic alcohol abuse 

increase significantly (Borg 1982). In non-alcoholics with a positive family history 

and low levels of plasma endorphins, these increase after administration of 

alcohol (Gianoulakis 1982). An opiate antagonist, naltrexone, has been recently 

shown to decrease the rate of relapse in rehabilitated subjects to the extent of 

50% reduction ( Volpicelli et al 1990) . 

The serotonergic system, which is the subject of our study is probably 

involved in the regulation of drinking patterns. According to Tollefson (1989), 

acute alcohol consumption produces a rise in serotonin levels in the central 

nervous system; in chronic alcoholics, the serotonin level is decreased. The 

serotonin re-uptake inhibitors (SSRI) affect transiently alcohol intake by 

decreasing the number of drinks on drinking days (Naranjo et al 1987) . 

Buspirone, a partial 5-HT1 A agonist, has been shown in an initial study to reduce 

craving, anxiety and depression in primary alcoholics (Bruno 1989). Positive 

findings have been reported in the treatment of anxious alcoholics (Tollefson 

1992, Kranzler et al 1994). On the other hand, some antagonists of 5-HT3 

receptors such as ondansetron have baan found to reduce intake of alcohol, 

more pronounced in heavy drinkers (Sellers et al 1991). Recent preliminary 

study with 5-HT2 antagonist, ritanserin, by Monti and Altervin (1991) has shown 

that in alcoholics this drug decreases the compulsion to drink. 

The ability of ethanol to alter the brain dopaminergic activity has been 

extensively studied. According to Wise and Rompre (1989), the mesocephalic 

dopaminergic reward system plays a role in reinforcing ability of many drugs of 

abuse including ethanol. With respect to dopaminergic activity, alcohol exhibits a 

diphasic action: low, acute doses enhance dopaminergic action, while chronic 

administration decreases it and causes desensitization of dopaminergic 
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receptors (Hunt and Majchrowicz 1983). Controlled studies using bromocriptine 

an agonists of postsynaptic receptors, showed significant improvement in alcohol 

consumption (Borg 1983) and various psychopathological parameters of 

alcoholic patients (Dongier et al 1991). 
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1 1 1 • REVIEW OF LITERA1UBE 

1. Historical notes on development of AZ8spirones. 

Until recently, benzodiazepines were the most widely used drugs in the 

treatment of anxiety. It has been estimated that approximately 20 such 

pharmacological agents are available to patients suffering trom Generalized 

Anxiety Disorder (GAD). Nevertheless, several investigators have shown that 

benzodiazepines produce frequently undesirable si de effects such as 

drowsiness, a decrease in concentration and a psychomotor impairment 

(Gershon 1982, Lader 1982, Newton et al 1982). It was also observed that 

benzodiazepines have a potential to create dependency and abuse, as weil as 

withdrawal symptoms upon discontinuation of the treatment (Fontaine et al 1984, 

Murphy et al 1989). A lethal overdose when combined with alcohol or 

barbiturates was also reported (Baldessarini 1990). 

According to Robins (1984) in the United States, approximately 3.8% of 

the general population suffers fram Generalized Anxiety Disorder. It woulcl 

therefore be desirable to develop drugs with lesser side effects but at least equal 

anxiolytic action. 

Eison (1990) reviewed the early history of a new class of drugs, th,;) 

azaspirones, which appear to suit, almost ideally, this purpose. Four compounds 

of this group were synthesized in 1968, 1979, 1980 and 1983 respectively: 

buspirone, gepirone, ipsapirone and tandospirone (Eison 1990) The chernical 

structures of these drugs are shawn in Figure 1 . 
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2. Aspects of behavioral action of buspirone. 

Preclinical behavioral studies in laboratory animais played a significant 

role in predicting the efficacy and safety of buspirone. Research on the 

behavioral effects of the buspirone as a potential anxiolytic has focused on its 

effects on punished or cor"flict behavior. The indication of anxlolytic activity of 

buspirone was derived from the study in which taming of aggressive rhesus 

monkeys was observed following buspirone administration (Tompkins et al 

1980). Riblet in 1982 demonstrated that buspirone inhibited the foot-shock 

induced fighting in mice. Buspirone attenuated the shock-induced 3uppression of 

drinking in Vogel's test. This efft3ct was comparable to that of benzodiazepines 

(Riblet 1982, Eison 1986). An anticonflict effect of buspirone was also observed 

in monkeys and pigeons (Geller and Hartmann 1982, BarreU 1986). Buspirone 

inhibited conditioned avoidance response in rats trained to jump a barrier to 

avoid electric shock; this ~onfirmed the tranquilizing activity of the compound 

(Riblet 1984, Eison 1990). 

Buspirone inhibits apomorphine induced stereotypy in rats (Riblet 1982) 

and blocks apomorphine's emetic effect in the dog (Allen 1974) but does not 

antagonize the contralateral rotation induced by apomorphine in rats with lesion 

in substantia nigra (McMilien et al 1983). It has been suggested that 

apomorphine induced behavior are complexly mediated and are subject to 

polysynaptic multitransmitter (dopamine, serotonin) regulation (Riblet 1984). 

Clinical studies have subsequently confirmed the antianxiety activity of 

buspirone (Goldberg and Finnerty 1982, Rickels et al 1982, Wheatley 1982, 

Pecknold et al 1989) . 
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3. Neuropharmaoology of buspirone 

The mechanism of action of buspirone differs from the benzodiazepines. 

According to Taylor (1985) buspirone do es not possess an affinity for 

benzodiazepine receptor and has no effect on gamma-aminobutyric acid (GA BA) 

neurotransmitter system. Cross-tolerance to the benzodiazepines has not been 

demonstrated (Lader and Olajide 1987). However, it may otherwise affect 

components of this system (Skolnick et al 1984). 

Comparative studies on the effects of benzodiazepines and azaspirones 

on the noradrenergic system of the locus coeruleus have been carried out by 

Sanghera et al (1983); buspirone in a variety of doses has no effect or slightly 

increases the firing rate of the locus coeruleus whereas diazepam depresses it. 

A higher dose of buspirone (more than 10 mg/kg) raises the levels of MOPEG-

804 (3-methoxy-4 hydroxyphenylglycol sulfate). MOPEG-S04 is the major 

noradrenaline metabolite in the brain. There are also data to indicate that 

buspirone lowers NA levels in striatum and hippocampus (Mennini 1986). 

Cimino et al (1983) reported the effects of benzodiazepines and 

buspirone on the cholinergie system of the brain. According to these findings, 

benzodiazepines increase the levels of acetylcholine in the brain while buspirone 

produces a dose-related decrease of acetylcholine content in the striatum. 

Initial studies with this drug indicated that buspirone has actions on the 

dopaminergic system. Following an acute administration of buspirone the 

elevatlon of dopamine metabolites (homovanillic acid, dihydroxyphenylacetic 

acid) in the striatum and the nucleus accumbens in rats was observed. 

Furthermore it was also observed that buspirone reduced the degree of 

catalepsy caused by potent dopamine receptor blockers such as haloperidol 

(Riblet 1982, McMillen and McDonald 1983). It was concluded that buspirone 
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have both antagonist and agonist dopaminergic activity (Tayloi 1982), 

displaying, however, greater poteney as a selective presynaptie dopar,line 

antagonist (McMillan et al 1983). 

Buspirone possesses high affinity to the serotonergic receptor of type 1 A 

(5-HT1A); it exerts a diphasie action on 5-HT1A receptors. Acute administration 

with this compound decreases 5-HT neuronal finng activity by aetivating the 

somatodendritic 5-HT receptors. During the course of administration of 

buspirone, a 5-HT1 A agonist, 5-HT autol'eceptors beeome desensitized with 

subsequent changes in tonie activation of postsynaptic 5-HT1A receptors in the 

dorsal hippocampus. The long-term administration of buspirone causes 

anxiolysis which is attributable to an enhancement of 5-HT neurotransmission 

(Blier and de Montigny 1990 ), Figure 2 . 

4. Pharmacokinetics 

Buspirone is absorbed rapidly from the gastro-intestinal tract and 

metabolized extensively. The usual therapeutic dose is :20 to 30 mg daily. "First

passll metabolism reduces the bioavailability of an oral dose ot buspirone to 

about 4% (Gammans 1985). Peak plasma concentrations of buspirone of 1.0-3.9 

ng/ml are attained in less th an 1 hour after a single 20 mg dose (Goldberg 

1984). Administering the drug with food may reduce its rate of absorption, but 

may also decrease the extent of IIfirst-passll effect. In man, approximately 95% of 

buspirone is plasma protein bound. The extensive metabolism of buspirone 

results in less than 1% being 3xcreted unchanged. Urinary and teeal excretion 

account for 65% and 35% respectively of dose. The elimination half-life of 
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buspirone ranges trom 2-8 hours in healthy subjects and is significantly 

lengthened in renal (Caccia et al 1988) and hopatic insufficiency (Gammans 

1985). It is unclear whether the active metabolite 1-(2-pyrimidinyl)piperazine (1-

PP) contributes significantly to the anxiolytic effects of buspirone (Caccia et al 

1986). 

5. Clinical studies 

Clinical comparative studies on the anti-anxiety action of buspirone and 

diazepam have been conducted by several groups of investigators. For the 

purpose of this report, many articles have been reviewed, reflecting the 

consensus of medical opinion (Goldberg and Finnerty 1982, Rickels et al 1982, 

Wheatley 1982, Pecknold et al 1989). The advantage of the Canadian data 

presented by Pecknold is that buspirone was already used clinically for at least 7 

years and the findings could be viewed in perspective. Noteworthy tact is that 

buspirone was given twice daily, whereas before, a three times daily schedule 

was used. Using Hamilton Amdety Scale (HAM-A), Pecknold et al (1989) 

considered separately the psychic and soma tic factors. When the affects on the 

psychic factor of the HAM-A Scale IS considered separately, the effect of 

buspirone and diazepam are not significantly diffeïent. However, buspirone, but 

not diazepam, has markedly improved the HAM-A somatic factor scale, wh en 

compared to the placebo group. This study also demonstrates the significance of 

placebo effect in the assessment of pharmacotherapy. As many as 43% of 

patients receiving placebo were diagnosed as "ill" at the baseline and attained a 

IInot illlI status at the end-point. 

The tirst double-blind studies, comparing buspirone and diazepam in two 

separate series, were carried out by Goldberg and Finnarty in 1979 and in 1982 
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respectively. The results, judging from the Hamilton Scales for Depression and 

Anxiety, as weil as the Lipman-Rickels Symptoms Checklist (SCl-56), showed 

that buspirone relieves both anxiety and associated depression. 

A multicenter-efficacy study was conducted by Wheatley in 1982. He 

included results obtained by 300 general practitioners in different parts of Great 

Britain, comparing groups of patients receiving diazepam (Valium), buspirone 

and placebo, in doses ranging trom 5 to 10 mg, three tlmes daily. A significant 

improvement was observed in ail groups aner 2 weeks. However, after 3 weeks, 

only patients receiving buspirone and diazepam reported that they felt 

significantly better, but not those receiving placebo; this seems to demonstrate 

aga:~ the importance of the initial IIplaceboll effect. Drowsiness was reported 

much more frequently by patients receiving Valium th an those receiving 

buspirone. 

Rickels et al (1982) compared efficacy of buspirone with that of diazepam 

and placebo over a four-week treatment period in anxious patients. Buspirone 

producad significantly more improvement than diazepam in the anger-hostility 

factor of Profile of Mood States (POMS). In addition, trends favoring buspirone, 

but not diazepam, over ;!acebo were found in the depression and interpersonal 

sensitivity factor of Hopkins Symptom Checklist (HSCl). 

Feighner et al (1982) claimed that both anxiety and depression are more 

positively affected by buspirone than by diazepam. Feighner et al (1982) 

conducted a double-blind trial, using 15 mg/day of diazepam or respectively 16.5 

mg/day of buspirone for a four-week period, preceded by a sever.-day placebo 

washout period; the results were evaluated using HAM-A Scale, the Covi Anxiety 

Scala and the Raskin Depression Scale. Buspirone was more effective than 

diazepam in scores on the impaired cognition factor of the SCl-56 and confusion 

factor of Profila of Mood States (POMS). Feighner et al (1982) concluded that 
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buspirone is a better choice for the treatment of general anxlety and for the 

patients with anxiety and coexisting depression. 

Fabre (1990) suggested recently that high doses of buspirone (up to 90 

mg/day) are helpful in the management of patients suffering trom major 

depression. Jacobsen (1991) used somewhat lower doses (30 mg/day) in 

patients treated praviously for six weeks with fluoxetine; these ï)atients were 

classified after four weeks of fluoxetino treatment as "antidepressant non

responders". The results were evaluated using the 21-item HAM-D Scale und the 

Clinical Global Impression (CGI) Scale, administered prior and after busplrone 

treatment. Patients who reported "good" or "fair" response after 3 weeks of 

buspirone treatment were continued on this medication combined with 

antidepressant therapy for another four months. According to Jacobsen (1991), 

a large majority of these patients, who did not respond to f1uoxetine, improved 

signiticantly atter the addition of buspirone ta the therapeutic regime. It is of 

interest that patients, suffGring from a winter-period relapse of depression, also 

improved when buspirone was admlnistered concomitantly wlth non-MAO 

inhibitors. Jacobsen's group of patients is tao small ta draw deflnite conclusions 

but the subject of the anti-delJressant effects of busplrone seems worthwhile to 

pursue. 

Seidel et al (1985) evaluated the effects of buspirone in volunteer subJects 

suffering trom chronic insomnia; two parameters were considered: sleep pattern 

and daytime function. The sleep-inducing effects of buspirone alone or 

administered together with flurazepam, triazolam and placebo were evaluated. 

The results were evaluated using Multiple Sleep Latency Test (MSLT) and 

psychomotor performance. Buspirone did not produce a reduction in day-time 

wakefulness; only slight interaction with flurazepam and not with triazolam was 
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observed. Seidel et al (1985) concluded that anxiety / tranquillity and alertness / 

sleepiness are neuropharmacologically distinct dimensions. 

Cole et al (1982) evaluated the possibility of buspirone abuse in 

recreational users of sedative drugs; this seems to be an important issue 

because many occasional users become habituated to anxiolytic drugs. This 

study demonstrated that high doses of buspirone (40 mg) produced increased 

physical sedation and increased physical and mental dysphoria and lower 

abuse-liability scores; small doses (10 mg) had no significant effect. Cole et al 

(1982) concluded that buspirone is unlikely to reinforce the occasion al use of 

illicit drugs. 

Caccia et al (1988) studied the effects of buspirone in patients with renal 

insufficiency. Although no definite recommendation was made by Caccia's 

group, the results obtained îndicate that buspirone in doses of 20 mg/day does 

not produce any significant side effects in patients with mild or moderate renal 

impairment. However, in six anuric patients, the levels of 1-PP, the active 

buspirone metabolite [1-(2 pyrimidinylpiperazine)] were significantly increased; it 

was recommended that in anuric patients, the dosage of buspirone be reduced 

by 25-50%. 

According to Bohm et al (1990), buspirone can be prescribed without any 

reservation, to elderly patients suffering from anxiety or neurotic depression. A 

double-blind, placebo-controlled, stual of 40 patients (20 patients suffering from 

anxiety and 20 patients with neurotic depression) demonstrated that doses of 

buspirone ranging from 5 to 30 mg/day, given over a four-week period, 

significantly improved (p<0.05) the HAM-A and HAM-D rating scores as weil as 

the CUnical Global Impression (CGI) Scale. In this study of a randomly assigned 

treatmel.1t, only insignificant adverse effects such as dryness of mouth, 

headaches and diarrhea, were observed in a small percentage of patients. 
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6. Rationale for use of buspirone in research on alcohollsm 

Tollefson (1989) reviewed the data on the relationship between alcohol 

and serotonin (5-hydroxytryptamine or 5-HT). These data show that decreased 

levels of 5-HT in the brain may modulate alcohol intake. Alcoholics display a 

variety of abnormalities of 5-HT neurotransmission. A major metabolite of 

serotonin, 5-hydroxyindoleacetic acid (5-HIAA) is decreased in the cerebrospinal 

fluid, as discussed in a review on alcohol and serotonin (Tollefson 1989). 

Reduced levels of 5-HIAA in CSF of alcoholics indieate a decreased 5-HT 

neurotransmission (Ballenger et al 1979). More recently, Roy et al (1990) 

confirmed these findings. Banki (1981) proposed an inverse relationship 

between 5-HIAA levels in CSF and the time passed since the last consumption 

of alcohol; a shorter interval corresponds to a higher level of the metabolite. An 

interesting finding was made by Boismare (1987) that the affinity of platelets to 

serotonin is increased in subjects that consume alcohol. 

Pharmacological studies have demonstrated the similarity of response of 

brain tissue to alcohol between humans and animais; therefore, a brief referenee 

will be made to these studies. Murphy et al (1982) demonstrated the link 

between preference for alcohol and cerebral 5-HT levels in rats. Naranjo et al 

(1986) described a variety of 5-HT agonists (precursors and reuptake inhibitors) 

which reduee alcohol eonsumption. Direct 5-HT1A agonists, such as buspirone 

(a partial agonist), reduce alcohol eonsumption in rodents (Privetta et al 1988, 

Kostowski and Dyr 1992), and in monkeys (Collins and Myers 1987). Selective 5-

HT1A receptor agonists [8-hydroxy-2-(di-N-propylamine) tetralin] and ipsapirona, 

acting on the same type of receptor, were shown to decrease alcohol intaka as 

wall as preference for athanol in a IIfrea-choieell situation in rats (Swensson at al 

1993). 
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Given the evidence that voluntary use of alcohol is modulated by brain 

serotonin level, a possible strategy for treatment of alcoholism may be to attempt 

a direct stimulation of serotonergic receptors. Perhaps administration of 

buspirone would increase serotonergic neurotransmission and reduce alcohol 

intake. Furthermore, buspirone does not inleract with the acute effects of alcohol 

(Riblet et al 1982, MaUila et al 1982). It has a low abuse Iiability in alcoholics 

(Griffith et al 1986), and does not cause withdrawal symptoms upon 

discontinuation (Murphy et al 1989). It should also be noted that buspirone has a 

favorable side-effect profile (Newton 1986). 

These data provided the basis for clinical trials with buspirone in alcoholic 

patients. Bruno (1989) conducted a double-blind study in primary alcoholics, 

using doses of 20 mg/day; he found a significant decrease in craving, anxiety 

and depression; buspirone-treated subjects had a significantly lower 

discontinuation rate, th an the placebo treated group. 

Several studies were conducted on the effects of buspirone in abstinent 

alcoholics, with comorbid anxiety disorder. Tollefson et al (1992) reported a 

significant reduction of anxiety scores and an overall clinical improvement in 

buspirone-treated subjects; unfortunately, alcohol consumption was not directly 

measured. In contrast to these findings, Malcolm et al (1992), in an investigation 

of severely anxious alcoholics, found no difference in measures of either anxiety 

or alcohol consumption between the two treatment groups. Recently, Kranzler et 

al (1994) conducted a double-blind study of 61 anxious alcoholics to evaluate the 

affects of buspirone as an adjunct to relapse prevention psychotherapy. They 

concluded that buspirone treatment retained patients for a longer period of time 

in the study and observed a slower retum to heavy drinking and fewer drinking 

days . 
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Several uncontrolled studies, using buspirone in chronie alcoholies, were 

eonducted. Kranzler and Meyer (1989) reported a decrease in anxiety and the 

desire to drink. Olivera et al (1990) treated patients with anxiety and substance 

dependence, including alcohol, during a twelve-month period; a significant 

reduction in anxiety was observed. Dougherty and Gates (1990) attempted to 

treat aleohol withdrawal syndrome using buspirone to replace benzodiazepines 

and other traditional agents; they concluded that buspirone may play a 

signifieant role in the detoxification of alcoholics . 
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IVa.OB4C.UVES 

ln the current study, the three objectives of the investigation of the effects 

of buspirone in alcoholic subjects can be summarized as follows: 

1. Assessment of the efficacy of buspirone on the regulation of craving 

and alcohol consumption in patients who demonstrated a motivation to decrease 

alcohol intake or to abstain trom it. 

2. Evaluation of the effects of buspirone in improving coexisting 

psychopathological conditions related to alcohol abuse, especially with reference 

to anxiety and depression. 

3. Determination of the safety level of buspirone administration was the 

third objective. Moskowitz and Smiley (1982) reported that buspirone do es not 

impair driving skills of alcoholics and Mattila et al (1982) showed that buspirone 

does not potentiate the effects of alcohol on psychomotor skills, which are a 

significant factor to be considered wh en medication is given to alcoholic patients. 
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Jl. METHODOLOGY 

1.General Comment 

ln designing the methodology for this investigation, the protocol has been 

established to assess the efficacy and safety of buspirone in alcohol 

dependence. Our interest was centered on a group of primary alcoholics who 

were not supported by any psychotherapy by our research group. 

2. Study Design 

Following a preliminary screening for inclusion criteria, ail patients were 

placed for a two-week period on placebo ("wash-out"): one capsule twice a day . 

The external appearance of the placebo capsules manufactured by Bristol-Myers 

Squibb, was identical to that of buspirone. After this period, patients were 

assigned in a randomized fashion either to the buspirone group, the dosage 

being 10 mg capsules twice daily, or to placebo capsules for a period of two 

weeks. On the third week of the study the dosage of buspirone was increased to 

20 mg twice a day, while patients in the control group received an increased 

dose of the placebo "medication" twice daily. The investigator who administered 

the medication was not aware whether the patient was assigned to the buspirone 

or placebo group. The randomization codes were kept by Bristol-Myers Squibb 

central office . 
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3. Studv Group 

A group of 57 adult chronic alcoholics of both sexes, 25 to 60 years of 

age, was completely examined and periodically followed at bi-weekly intervals for 

a twelve-week period, after the initial two weeks of placebo administration. 

4. Ret!ruitment of Subjects 

Male and female patients, meeting the criteria for alcohol dependency 

according to DSM-III-R, were recruited after a 20-30 minute telephone interview. 

Advertisements were placed in the media. Ali of the recruitcd subjects expressed 

a desire to reduce alcohol consumption of or ta abstain from it. They also agreed 

to the double-blind design of the study and signed a consent forme Subjects were 

not compensated for their participation in the study. A detailed monitoring of the 

patients status was kept. The pretocol provided that the patients may undergo 

concomitant psychological or psychosocial treatment (e.g. Alcoholics 

Anonymous membership, individual or group psychotherapy), but no biological 

treatment. 

5. Inclusion Criteria 

(a) OSM-III-R criteria for alcohol dependence. 

(b) Ouration of alcohol abuse (longer th an 6 months). 

(c) Patients trom ail ethnie groups, of both sexes, ranging in age trom 25 to 60. 

(d) Ali patients signed the consent form and agreed to the double-blind type of 

study. 

(e) Social Stability Index, SSI 2'! 8 (Wilcox 1981). 
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ln order to reduce the number of patients dropping out from the study, the 

Social Stability Index was used. The Index comprises 6 items which are 

essential to social stability: 1) residence/accommodation 2) family contact 3) 

expected family contact 4) past employment 5) present job status 6) legal 

status. 

(f) For additional source of information on drinking behavior of the subject, an 

informant was used (spouse, friends living with the subject, etc.) 

6. Exclusion criteria 

According to the protocol, the following patients were excluded: 

(a) Major organic brain syndrome, which includes conditions such as Korsakoff 

syndrome, multi-infarct dementia, cerebrovascular accidents, head trauma or 

significant cognitive deficit. 

(b) Patients who abstained for more than fifteen days prior to initial contact. 

(c) Patients with secondary alcoholism. Secondary alcoholism was considered to 

be present when major psychiatrie disorder pre-existed prior to the onset of 

alcohol abuse; these include conditions such as schizophrenia, panic attacks, 

major depression or anti-social personality. 

(d) Patients using seda.tives, antidepressants, anxiolytic agents or neuroleptics 
. 

as medication, or illicit drugs within two weeks prior to the commencement of 

the study. 

(e) Patients with hepatic and renal disorders, and those with gastrointestinal 

disorders when an Interference with absorption of test medication was in 

question. Ali patients were tested for hepatic insufficiency, using as criterion 

an elevation in liver enzymes three times the upper normallimit (ASAT, ALAT, 
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GGT). Ali patients were tested for blood creatinine level: those with levels 

higher than 2 mg/deciliter were excluded. 

(1) Patients with clinically relevant laboratory-tested abnormalities, elther treated 

or untreated, unless they were linked to alcohol abuse. 

(g) Patients with major cardiovascular, hematological or endocrinological 

disorders. 

(h) Patients with a history of buspirone hypersensitivity. 

(i) Patients with a history of substance abuse (other th an alcohol), according to 

the DSM-III-R criteria; this includes drugs such as amphetamines, cocaine, 

ca.1nabis, benzodiazepines or opiates. T 0 maintain this important exclusion 

criterion, urine of ail patients was tested for the presence of these substances 

at the onset and at the end of the study. 

(j) Nursing mothers. 

(k) Pregnant women or those who, according to history, did not practice 

adequate contraception or did not have negative pregnancy test prior to 

enrollrnent and randomization. 

(1) Patients with epilepsy. 

(m) Patients who were treated or investigated within the past four weeks with 

other clinical trial drugs. 

7. Initia. a •• e •• ment 

At the time of the initial screening visit. a comprehensive medical and 

psychiatrie history was taken. The socio-economic parameters were also 

recorded. The data collected included the following: 

(a) Physical examination including neurological assessment. carried out 

personally by the author. 
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(b) Laboratory evaluation: 

Hematology: hemoglobin concentration, hematocrit, WBC with differential, 

erythrocyte and platelet counts. 

Serum Che~: Total protein, albumin, Total cholesterol, 

Triglycerides, Urea nitrogen, Uric acid, Total bilirubin, Alkaline 

Phosphatase, ASAT, A LAT, GGT, Glucose, Creatinine, Ca, P, Na, K, CI. 

(c) floutinallrine..AnaL~ pH, sugar, protein, sediment, etc. 

(d) Socio-dernogrophic data: Gender, age, ethnie group, marital status, 

employment statu s, type of occupation, income level legal status were 

recorded. 

8. Drinking Behavior Assessment 

(a) Michigan Alcoholism Screening Test (MAST) 

The MAST (Selzer 1971) was administered to ail patients at the initial 

visit, prior to the "wash-out" period. MAST, in its original form, consists of 25 

items. The test has been validated by numerous investigators and is currently 

used routinely as a screening test for alcoholism as weil as a reliable 

measurement of the degree of seve rit y of the problem (Skinner 1979). 

(b) Alcohol Use Inventory (AU!) 

The Alcohol Use Inventory, a self-administered questionnaire including 

228 items, represents the best currently used method for objective assassment 

of alcohol relaled conditions. Horn, Wanberg and Foster (1990) pUblished a 

Guide ta the Alcohol Use Inventory aftar oxtensive factor analytical studies of 
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alcohol-related problems. The AUI is ernployed to assess the nature of an 

individual's pattern of alcohol use and problems related to this pattern. It is also 

helpful in planning of the therapy. The AUI is a set of 24 scales. It contains 17 

primary scales which measure benefits, styles, consequences, and concern~, 

associated with use and abuse of alcohol. These 17 primary scales form the 

base for 6 higher-order scales. One of these, DISRUPT 1, is a direct measure of 

the dependence syndrome; DISRUPT 2 appears to indicate an excessive 

disruptive use of alcohol, although it is less face-evident. The OISRUPT scales 

are closely associated with alcohol-dependence syndrome described by 

Edwél.rds et al (1976); The syndrome is characterized by compulsion to drink, 

recurrent alcahol withdrawal symptoms and loss of control associated with 

consumption. The DISRUPT factor is very similar ta the Alcohol Dependence 

Scale used in alcoholism research (Skinner and Horn 1984). 

The 3rd-order scale ALCINVOL is a general factor scale measuring broad 

involvement with alcohol. Il includes a set of items extracted trom ail primary and 

second level scales. 

(c)Jlrinking Behavior Interview (OBI) 

This test is based on a questionnaire which indicates in a quantitative and 

linear manner the severity of impairment caused by alcaho!. The fo!lowing three 

components of alcohol abuse are considere'd: 1) pattern of drinking; 2) social 

impairment; 3) occupational impairment. The scoring is based on "arbitrarily 

selected weights for the items chosen", on the basis of clinical experience 

(Shelton et al 1969). Although it is not a weil validated instrument it was included 

in our protocol for purpose of comparison with Bruno's study (1989). 
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Socioeconomic status of the patient affects the results of the scores of 

OBI. The OBI test was administered to ail patients at the initial visit and every 2 

weeks for the duration of the treatment. 

(~ohoLConsumptionD~ 

Patients were asked to list the amount and type of alcohol they had 

consumed at every visit, including the initial period. Each patient was provided 

with a "Diary of Alcohol Consumptionll form on which they reported the quantity 

of alcohol ingested. The alcohol equivale'1ts of standard drinks were th en 

calculated. Alcohol consumption was then calculated in relation to body weight 

and the Ethanol Consumption Index was established. 

(e) Craving for alcohol 

Craving for alcohol was assessed using a visual analog scale. A 10 cm 

line, representing the range of craving from 0 (on the left) to 10 (on the right), 

was marked by the patient, according to his experience. Each patient was 
.' 

requested to mark the degree of craving for alcohol he had experienced during 

the day of interview, at each bi-weekly visil. In addition, a five-point-rciting-scale 

was obtained for the week preceding the bi-weekly interview during the entire 

period of the study. 

(f) Data obtai~d trom the informant 

On four occasions, during the course of treatment, the person living with 

the subject was asked to provide information about th/;; patient': behavk)r and 

alcohol consumption. If the patient was living alone, an employer, a nelghbor, or 
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the landlord, became the "informant". At that time, the Edwards Hardship Scale 

(Edwards et al 1977) was administered to the informant by telephone. This scale 

consists of the following 10 items: restlessness at night, tai/ure of personal 

hygiene, lack of participation in family activities, quarreling, threats towards wife 

or other family members, violence towards wife, attempts to injure wife, 

continuous raving (for hours), attempts to break furniture, jealousy. 

(g). Liv.eLenz~es 

B The self-report of the subject was cross-checked with a collateral report 

and by determination of liver enzyme levels (GGT, ASAT and ALA T). 

9. Psychiatrie Assessment 

(alMontgomery-Asberg Depression Bating Scale (MADRS) 

This test was devised in 1979 by Montgomery and Asberg, and has been 

gaining popularity as a comprehensive assessment of depression. Original/y, it 

was designed to measure the effect of treatment with antidepressants in the 

course of the clinical trials. It consists of 10 items which are chosen trom the 

depression component of the Comprehensive Psychological Rating Scale 

(CPRS). (Montgomery and Asberg 1979 ). The fcale assesses the seve rit y of 

depression and is not intended as a diagnostic tool. 

MADBS was administered to ail patients at the initial visit and at bi-weekly 

intervals for the duration of the study. 
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(b)J:I..amilton Anxiety Scale (HAM-A) 

The HAM-A test is the oldest and probably the most frequently used test 

for assessment of anxiety. The test consists of 14 items, divlded ioto two 

subgroups of 7 items evaluating respectively psychic and somatic anxiety. The 

HAM-A scale was shown to be effective in the assessment of anxiolytic drugs 

(Hamilton 1959, Hamilton 1969). 

The HAM-A scale was administer(~d to ail patients at the inilial screening 

visit and at bi-weekly intervals for the following 14 weeks. 

(c) Hopkins Symptoms Checklist 90_~J3e'liaa~(SCL:90-B) 

The SCL-90-R comprises 9 factors which assess the specifie areas of 

distress: 1) somatization 2) obsessive-compulsive symptoms 3) interpersonal 

sensitivity 4) depression 5) anxiety 6) hostility 7) phobie anxiety 8) paranoid 

inclination 9) psychoticism. In addition, 3 general scores are derived from the 

nine primary scales: General Symptoms Index (GSI), Positive Symptoms 

Distress Index (PSDI), and Positive Symptoms Total (PST). 

The SCL-90-R was shown to be useful not only in discerning patients with 

respect to the severity of the illness but also in the assessment of therapy over a 

period of time, as weil as in non-pharmacological aspects of the study (Derogatis 

et al 1976). Its reliability and validity are weil established. 

The SCL-90-R checklist was used at the initial screening visit and at bi

weekly intervals for the duration of the study . 
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10. Compliance 

Following the wash-out period, the number of capsules returned by the 

patient was counted and compared with the number given to the patient for the 

past weeks; the procedure was followed during the entire treatment period. 

When the adherence was below the 80% level, the treatment was discontinued. 

11. Assesament of Adverse Effects 

The side-effects of the medication were assessed at each visit using the 

uniform symptoms' checklist provided in the Case Report Form. Patients were 

asked whether they are having any physical or mental problems, which they 

attributed to the medication. Any symptoms which aggravated a pre-existing 

condition or arose in the course of the treatment were analyzed. The patient was 

asked to list the severity and time of observed si de effec~s and how they were 

treated. If significant side-effects were reported, the dose of medication was 

adjusted downwards, according to the protocol and clinical judgment of the 

investigator. 

ln addition, the investigator assessed the physical status of the patient at 

the initial visit and every two weeks for the duration of the treatment; resting 

blood pressure in a horizontal position, heart rate, temperature and weight were 

recorded. 

12. Concomitant Medication 

A few subjects experienced alcohol withdrawal symptoms requiring 

concomitant medication. In such cases, chlordiazepoxide in doses not exceeding 
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300 mg within 24-48 hours was given; therefore this was considered of \ittle 

clinical significance. 

Patients were not allowed to take any other investigational drugs, nor any 

psychotropic medication during the period of this study. 

13. Determination of Sample Size 

The sample sÎze was calculated in arder ta provide 95% power to datect a 

treatment difference of 30 units in endpoint mean scores on the OBI scale, using 

a two-tailed test at p=O.05. The method used is described by Fleiss (1986). 

Thirty units or the OBI was considered ta be the mÎnimum clinically important 

difference that the study should be ce )abl~ of detecting. The calculations were 

based on standard deviation for the OBI obtained in the study comparing 

buspirone and placebo in the traatment alcoholism by Bruno (1989), in which the 

observed standard deviauon of OBI was approximately 25 units. In order ta allow 

for the possibility of greater variability in the OBI scores in the proposed study, 

the standard deviation was estimated to be 32.5 units, Le., 30% greater than in 

the study of Bruno. Using thase values, the requirad sample size par treatment 

group was estimated to be 30 patients in arder ta allow for an attrition rate of up 

ta 50%. 

14. Statistica. anal,sis 

The data were obtained on a bi-weekly basis recording seven data points 

after the two week period of wash-out. The multivariate analysis of covariance on 

repeated measures was employed. The Mauchly's Sphericity Test and the 

Levene's Test of Homogeneity of Variance were carried out to confirm 
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appropriateness of the multivariate option. Use of the covariates allowed the 

mathematical adjustment of the baseline differences between the treatment 

groups. The covariates represented the baseline value of each of the measures. 

Homogeneity of variance, correlation matrices and parallelism of slopes were 

examined before allowing the baseline measure as a covariate. A priori analysis 

of contrasts was used to examine the pattern of changes during the time. Details 

of the method are listed in The Advanced Statistics Guide SPSS (Norusis 1985). 

The statistical testing included factor TIME representing the overall changes in 

both treatment groups combined over a time. The postulated null hypotheses 

were, that there is no significant change in the tested variable during the course 

of the study. The second aspect of the analysis was to test the interaction of 

TIME x TYPE OF TREATMENT that related to the null hypothesis, that there is 

no signifieant difference in the magnitude of response between the active and 

the placebo group over the time of the study. The level of signifieance was 

accepted at p value s; 0.05. The analysis of si de effects, demographic 

characteristics, and calculation of the number of abstinents, was done at the end 

of the study using Chi-square or Fisher's Exact Test when appropriate. 

The independent samples Hest, Chi-Square or Fisher's Exact Test were 

used to assess the process of randomization and the One Way Analysis of 

Variance was used to compare the drop-outs . 
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VI. RESULTS 

1. Patient Population 

One hundred and nine subjects have satisfied the strict inclusion criteria 

for acceptance to the protocol of study. Twenty-one patients failed to keep the 

appointment and twenty-three subjects were excluded after the initial 

assessment for the following reasons: a) elevated liver enzymes (ten subjects); 

b) failure to appear for subsequent visit (eight subjects); c) non-compliance with 

conditions of wash-oul period (two subjects); d) positive test for urine drug 

screening (one subject); e) concomitant use of medication (one subject). Ali 

subjects met the DSM-III-R criteria for alcchol dependence. The ratings of 

an xi et y and depression were also evaluated at this time. 

Fifty-seven patients (47 men and 10 women) met ail inclusion criteria. The 

socio-demographic analysis of the study group is shown in Table l, and the test 

of randomization of the baseline characteristics in Table II. 

ln spite of the randomization procedure, carried out according to the 

computer generated list of random numbers, a more extensive psychopathology 

was present in the active treatment group, including anxiety (HAM-A Scale and 

anxiety subscale of Sel-gO-R), depression (MADRS and SCL-90-R depression 

subscale), ALCINVOL subscale of AUI and general scores of SCL-90-R (PST, 

GSI and PSDL), Table II. To exclude possible circumstantial affects, an 

appropriate statistical procedure (analysis of covariance) was used. The 

buspirone group of patients (Table Il) exhibited also a more severe involvement 

in alcoholism without statistical significance; this included alcohol consumption, 

craving, length of abuse, MAST, AUI subscales (DISRUPT 1 and DISRUPT 2) 
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and OBI. The Edwards Hardship Scala showed no difference between baselina 

characteristics of the buspirone and the placebo group. 

Table 1. Socio-demographic characteristics of the study group. 

Characteristic Subdivision freQuency percent 

gender female 10 17.5 

male 47 82.5 

marital sta.tu.s. Single 13 22.8 

common law 7 12.3 

married 20 35.1 

separated/divorced 15 26.3 

widowed 2 3.5 

type of laborer 14 24.6 

clerical worker 3 5.3 
employment skilled craftsman 6 10.5 

manager 5 8.8 

professional 15 26.3 

other 14 24.6 

employment not employed 13 22.8 

full time 28 49.1 
status part time 6 10.5 

student 3 5.3 

retired 4 7 

housewife 1 1.8 

other 2 3.5 

in corne none 1 1.8 

0·5,000 $ 0 a 
5,001 - 15,000 $ 19 33.3 

15,001 - 30,000 $ 15 26.3 

above 30,000 $ 22 38.6 

lagal p[gblems no problem 54 94.7 

minor 3 5.3 
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Active Placebo 
n=28 n=29 P 

Charact.ri.tic Mean SO Mean SO value 

age 41 79 7.61 41 48 8.00 0.88 

.ocial .tability 
inde. 9.71 1.61 10.79 1.35 0.008 

alcohol 724 12.87 4.87 4.44 0.36 
conaumption 

y •• ra of alcohol 17.65 8.74 15.83 8.62 0.44 
abue. 

cravlng ratlng 2.61 0.99 2.24 1.19 0.21 
acale 

• MAST 29.79 11.04 2766 6.88 0.39 

DBI 30.48 19.55 23.42 18.72 0.21 

AU.: 
-alclnvol 29.54 12.84 23.45 10.57 0.055 

-dl.rupt1 1439 7.55 11 69 5.95 0.14 

-di.rupt2 725 2.98 6.35 270 0.23 

Edward. Hard.hip 3.54 307 2.90 2.44 0.23 

Scala 

GGT 71.79 62 15 56.58 4408 0.29 

ASAT 36.04 18.14 3562 22.91 0.94 

ALAT 41 11 2705 3866 27.17 0.73 

Hamilton Anxiety 15.08 962 881 5.40 0.008 

Depre •• lon 1458 8.45 10.27 788 0.07 

(MADRS, 

~'CL-9O-R : 
-anxilltty 1.1 0.73 0.58 0.45 0.004 

-depr ••• IQn 1.22 0.85 0.79 0.79 0.08 

-PST 45.54 19.47 32.12 18.86 0.017 

-GSI 0.99 0.67 0.54 0.44 0.009 

-PSDL 1.79 0.60 1.38 0.37 0.007 • 
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2. Social Stability Index (551) 

551 was used to assess the social stability of the subjects entering the 

study; the assessment of 581 is used to predict the outcome of treatment of 

alcoholics on an outpatient basis (Wilcox 1981). The lesting was carried out at 

the lime of initial screening visit. One~way ANOVA method was used to 

determine the differences in 851 between completers in the active and placebo 

groups, active group drop~outs and placebo group drop~outs. 

It was found that those patients who dropped out from the placebo group 

had a significantly lower score of 55! than the placebo completers (p = O.025). In 

the active treatment group, the drop-out subjects tended to have higher 581 

scores (p = 0.051); as a result the placebo completers had a higher 581 score 

than the active group completers . 

3. Alcohol consumption. 

Data on alcohol consumption were obtained in the two~week of wash-out 

period and for the following twelve weeks of treatment at bi-weekly intervals. The 

results ... rea presented in fig. 3. 

Between week 6 and 10 of the treatment period, there was a notable drop 

in the level of alcohol consumption in the active, but not in the placebo group, 

suggesting an effect of buspirone. In the active group, the level of alcohol 

consumption was higher, but it diminished gradually and al the end of the study, 

the alcohol intake was very similar to that of the placebo group. 

Multivariate analysis of covariance did not reveal signifieant differences 

between the treatment groups. The factor TIme and the interaction Time x 

Type_oLTreatment were analyzed. The results are shown in the Table III. 
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Eigure...a 
Alcohol Consumption 

29 
_ ·actlve 

____ • placebo 

S 24 
t 
a 
n 
d 19 
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r 
d 

d 
14 

r 
i 
n 

9 
k 
s 

4 

·1~~----~--~----~----r---~----~--~---
week (·2) week 0 week 2 week 4 week 6 week 6 week 10 weok 12 

- active 1219 947 728 656 660 488 353 377 

• placebo 8.01 4.31 296 27:1 274 28 287 238 

Table III. 

FACTOR TEST Value F Hypothesls Error P 
OF OF value 

Tlme Pillais 0.50 4.66 6 28 0.002 

Tlme 
x Pillais 0.14 0.76 6 28 0.61 

Type of Treatment 

The conclusion is that independently of the kind of intervention (buspirone 

vs. placebo) there is a significant reduction in the alcohol consumption level over 

the 12 weeks of trial. There is however no statistically significant difference 

between the active and the placebo groups in that aspect. 
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4. Frequency of alcohol use. 

The number of days on whîch alcohol was consumed was recorded in the 

wash-out period and at bi-weekly intervals during the twelve weeks of the 

treatment. The statistical analysis included seven data points. The resulls are 

shown in figure 4. 

FI guru .. 
Drinking days 

20 

--- - active 

-T- - placebo 

15 

m 
e 
a 10 
n 

5 

O~~----~----r---~----~----T---~~ 
week 0 week 2 week 4 week 6 week 8 week 10 week 12 

-aethe 10.00 8.00 9 8.19 8.37 8.13 8.88 

-pacebo 9.6 9.4 8.55 7.95 9 9.45 10.9 
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The factor Iime and the interaction Iime ... JLI.ype_oLlreatment were 

analyzed using the multivariate analysis of covariance. No statistically significant 

changes in the frequency of alcohol use over the time of the trial (Pillais, p=0.45), 

nor any difference between the treatment groups (Pillais, p=0.70) were 

observed. 

5. Abstinence. 

The analysis of the proportion of patients who attained abstinence at the 

last two weeks of the study showed that only 2 of the 16 in the active and 3 of 

the 20 in the placebo treated patients reported a complete abstinence during the 

last two weeks of the study (Chi2=O.04. p=O.83). 

6. Analyses of Liver Enzymes Changes. 

Reduction of alcohol consumption may be indirectly demonstrated by 

monitoring change in the Iiver enzymes levels. Measure of GGT, ASAT and 

ALAT was performed at the pre-wash-out period and subsequently al weeks 4, 

8, 12 of the study as shown in figures 5, 6, 7. 

Multivariate analysis of covariance included four data points. The factor 

Ilme and the interaction lime x Type of Ireatment were analyzed. There was 

an overall tendency in both ·treatment groups towards a decrease in blood levels 

of the liver enzymes. For GGT and AIAT these changes reached the level of 

statistical significance, meaning that both groups significanUy improved during 

the period of the study. The results of the statistical analysis are shown in tab IV. 
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Liver Enzymes - GGT 

180 

170 - -aeUve 

180 --- -placebo 

150 

140 

130 

120 

m 110 

e 100 

a 90 
n 80 

70 

80 

50 

40 

l 30 

20 

10 

0 
prewashout week4 week8 week12 

- active 7000 8281 5738 55.37 

• • placebo 59.30 4184 46.32 41.47 

Elgure 6. 
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• Figure 7. 
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Table IV. 

Blood level 

of 

IIver enzymes 

GGT 

AJAT 

AstAT 

• 

L 1 ver Enz y mes - AstA T 

week4 

3281 

2737 

-

l 

_ -aeUve 

-.- - ptacebo 

-~ 

week8 week12 

2537 24 75 

2784 28.37 

TIME 

TIME 

x 

TYPE OF TREATMENT 

p= 0.012 p= 0.224 

P=0.043 P= 0.402 

P= 0.135 p= 0.312 

42 



• 

• 

• 

7. Craving for alcahal 

The rating of craving for alcohol was obtained at bi-weekly intervals for 

the twelve-week duration of the study. The results are shown in figure 8. 

figure...8. 

m 
e 
a 

4 

3 

n 2 

1 

Rating of Craving for Alcohol 

___ -active 

-<*- -placebo 

o Iii 1 i 
week (-2) week 0 week 2 week 4 week 6 week 8 week 10 week 12 

- active 269 2.44 2.13 1.81 2.13 1.81 188 1.69 

- placebo 270 2.35 225 2.00 1.90 1 70 2.05 1.95 

The multivariate analysis of covariance did not reveal significant 

differences between the treatment groups. Factor Ilme and the interaction Ilme 

lL~pe of Treatment were analyzed. The results are shown below in table V. 
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FACTOR TEST Value F Hypothesls Error P 

OF OF value 

Tlme Pillais 0.33 2.31 6 28 0.062 

Time 

x Pillais 0.14 0.74 6 28 0.62 

Type of Treatment 

A reduction in the craving for t.. 1 , .. 01, approaching the level of statistical 

significance, during the twelve weeks of the trial was observed in bath groups. 

There is no statistically significant difference between the active and the placebo 

groups in this aspect. 

Measure of craving for alcohol on a visual ana log scale did not reveal 

statistically significant changes over time (Pillais = 0.274, p=0.144) and between 

the two groups (Pillais = 0.101, p=O.078) . 

8. Drinking Behavior Inventory (DBI). 

Measurements were carried out bi-weekly during the wash-out and 

during the twelve-week trial period. The results are shawn in figure 9. 

The analysis included baseline ( week 0 ) and seven data points, at bi

weekly intervals, ta the end of the study at week 12. A continuous drop of the 

scores up to week 4 can be observed, with an ensuing plateau following this 

period. Multivariate analysis of covariance did not reveal significant differences 

between the treatment groups. Factor rime and the interaction Iime~ Type of 

Treatment were analyzed. The results of the statistical analysis of the total OBI 

score and its constituent factors are shown in Table VI. 
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Treatmenl were analyzed. The results of the statistical analysis of the total OBI 

score and its constituent factors are shawn in Table VI. 

EigureJJ .. 
OBI total score 
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week (-2}Neek 0 week 2 week 4 week 6 week 8 week 10Neek 12 

-actiw 00.88 34.00 26.50 20.50 22.19 24.$ 23.19 23.44 

-paceto 49.20 22.75 18.00 13.15 16.65 16.00 15.79 12.00 
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Table VI. 

OBI TIME TIME 

score x 
TYPE OFTREATMENT 

Total P=O.OO1 P=O.785 

Type of drinkina P=O.OO2 P=O.753 

Effect on famlly and social life P=O.045 P=O.814 

Effect on job P=O.643 P=O.315 

There is a highly significant reduction in the total OBI score reflecting an 

improvement of the alcohol-related Impairments (effects of alcohol on family and 

sociallife, and improvement of the drinking behavior). No changes in the work

related impairment were observed. The groups did not differ significantly in their 

response. 

9. Alcohol Use Inventory (AUI). 

The inventory was used at the initial assessment and at the end of the 

trial. Analysis of variance was performed on ail the subscales of AUI. The factoi 

Dme was tested for the overall change of the score in both groups combined 

and the interaction of factors Tlme x Type of Treatment was tested for 

differences in the magnitude of response between the treatment groups. The 

results of the testing are demonstrated in Table VII. 

The improvement in MENTALIM score in the buspirone group was 

significantly greater when compared to the placebo group (p=O.023). In ail, but 

two scales (MARICOPE, HELPBEFR), there was a statistically significant 
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reduction of scores in both treatment groups, indicating an improvement over the 

stud)f period. 

JJlbie VII. Alcohol Use Inventory 

TIME 

AUI TIME x 
TYPE OF TREATMENT 

Prlmarv Sca/es 

SOCIALIM P<O.OO1 P=O.508 

MENTALIM P<O.OO1 P=O.023 

MANGMOOD P<O.OO1 P=O.854 

MARICOPE P=O.056 P=O.238 -
GREGARUS P=O.020 P=O.214 

COMPULSIV P<O.OO1 P=O.483 

SUSTAIND P<O.OO1 P=O.508 

LCONTROL P<O.OO1 P=O.439 

ROLEMALA P<O.OtJ1 P=O.167 

DELIRIUM P<O.OO1 P=O.739 

HANGOVER P<O.OO1 P=O.193 

MARIPROB P<O.OO1 P=O.763 

QUANTITY P<O.OO1 P=O.399 

GUILTWOR P<O.OO1 P=O.868 

HELPBEFR P<O.114 P=O.201 

RECEPTIV P<O.OO1 P=O.391 

AWARENES P<O.OO1 P=O.461 

Second Level Scales 

ENHANCED P<O.OO1 P=O.177 

OBSESSED P<O.OO1 P=O.456 

DISRUPT1 P<O.OO1 P=O.524 

DISRUPT2 P<O.OO1 P=O.701 

ANXCONCN P<O.OO1 P=O.746 

RECEPAWAR P<O.OO1 P=O.390 

8rOlld (Th/rd Level) Scales 

ALCINVOL P<O.OO1 P=O.425 
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10. Edwards Hardship Scale (EMS). 

The Edwards Hardship Scale represents a check list of alcohol-related 

symptoms as obtained from next-of-kin evaluation. EHS \Vas administered at the 

base-line and at the week 4, week 8 and week 12 of the study. The analysis was 

conducted with MANCOVA method, applying the baseline value as a covariance. 

80th groups improved significantly during the time of the trial (Pillais, p=O.03B), 

without statistically significant difference between the treatment groups (Pillais, 

p=0.484). 

11. Hamilton Anxiety Scale (HAMA) 

The assessment was conducted bi-weekly throughout the twelve weeks of 

the trial with seven data points. The results are shown in figure 10. 

A significantly higher lever of anxiety was initially observed in the active 

treatment group. At week 4 to week 8 of the buspirone treatment, a notable drop 

in the level of anxiety was observed in the active, but not in the placebo group. 

Multivariate analysis of covariance revealed a statistically significant difference 

between the buspirone and the placebo groups. Factor lIme and the interaction 

lime x Type of Treatment were analyzed. The results are shown in Table VIII. 

There was a significant reduction in the level of anxiety measured by the 

Hamilton Anxiety Scale. Statistically significant difference was revealed between 

the active and the placebo groups. A greater improvement in the active 

treatment group caused the final score of anxiety to approach the level of 

placebo group, who were initially less affected . 
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Hamilton Anxiety (tot.) 
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-1~~----~----~----~----~~--~~----~----~~ 
week (-2) week 0 week 2 week 4 week 6 week 8 week 10 week 1:t 

- active 1738 1364 1269 11 75 9.38 825 8.06 963 

- placebo 1005 735 610 5.15 560 610 458 495 

Table VIII. 

FACTOR TEST Value F Hypothesis Error P 
OF OF value 

Tlme Pillais 0.50 3.79 6 23 0.009 

Tlme 
x Pillais 0.40 2.51 6 23 0.05 • Type of Treatment 
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12. Montgomery.Asberg Depression Rating Scale (MADRS) 

Depression was assessed at bi-weekly intervals for the twelve weeks 

duration of the study. The results are shown in figure 11. 

Figure 11. 
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Statistical analysis included seven data points, the baseline through week 

twelve of the trial. Multivariate analysis of covariance did not reveal significant 

differences between the study groups. The results are shown in Table IX. 

Table IX. 

FACTOR TEST Value F Hypothesls Error P 
OF OF value 

Tlme Pillais 0.37 2.21 6 23 0.079 

Tlme 
x Pillais 0.08 0.31 6 23 0.93 

Type of Treatment ,-

50 



• 

• 

• 

13. Hopkins S,mptoms Checklist 90 - Revised (SCL-9Q.R) 

The SCL~90~R was admin~stered bi-weekly during the twelve-week period 

of the study. The statistical analysis included seven data points; week 0 

(baseline) through week twelve (end of the study). Multivariate analysis of 

covariance was conducted. The baseline values were employed as covariates 

after confirming parallelism of slopes, homogeneity of variances and presence of 

a significant correlation with ensuing measures. The factor lime and the 

interaction Tjme_xiypa.otIreatment were tested. The results are presented in 

TableX. 

TableX 

TIME 
SCL-9Q.R TIME x 

score TYPE OF 
TREATMENT 

Glo"'l Severit, Index p= 0.002 p= 0.852 

Poaltlve S,mptom. Total p= 0.003 p= 0.222 

Po.ltlv. Symptom. Dlatress p= 0.012 p= 0.712 

Level 

SoI"P~~~Dtlon p= 0.062 p= 0.835 

Ob •••• iv./Compul.iv. p< 0.001 p= 0.619 

Interpersonal Sensitlvlt, *** p= 0.001 p= 0.067 

Depres.ion p= 0.007 p= 0.884 

Anxlety p= 0.014 p== 0.913 

Anger/Ho.tlilty p= 0.071 p= 0.232 

Phobie Anxl.ty p= 0.055 p= 0.384 

Paranold Ideation p= 0.088 p= 0.285 

P.ychotlelam p= 0.019 p= 0.782 
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Most of the measures demonstrated an improvement of the 

psychopathology over time. irrespective of the treatment group. A reduction in ail 

measures of SCL-90-R was observed. reaching or approaching the level of 

statistical significance. The Interpersonal Sensitivity Subscale was affected to a 

higher degree in the buspirone group. with a trend towards statistl~al significance 

when compared to the placebo group (Pillais=0.377. p=0.067). 

14. Analyais o, Side Effecta. 

The table presents the profile of side-effects encountered in both 

treatment groups. 

Jable XI. 

ACTIVE PLACEBO 

SIDE EFFECT COMPLETERS COMPLETERS p. 

(n=28) (n=29) value 
dizziness 16 5 0.004 

lightheadedness 7 0 0.005 
drowsiness 4 0 0.051 

nausea 8 1 0.012 
paresthesia 3 0 0.112 
headache 3 3 1.00 

nervousness 0 1 1.00 
diarrhea 1 2 1.00 ,J 

• Chf test wlth continu/ty correction or the F,sher's Exact test (two -talled), 

Buspirone was weil tolerated and only two patients required ~ nodification 

of the dosage (a decrease from 40 mg/day to 30 mg/day). Symptoms as 

dizziness, lightheadedness, drowsiness and nausea were significantly more 
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frequent in the active than in the placebo treated subjects. No subject in the 

buspirone group discontinued the treatment because of sida effects. In fact, 

there was only one drop-out case in the placebo group, because the patient 

thought that the "medication was too strong"; this was elucidated only after the 

trial was terminated. 

15. Analysis of drop.outs. 

An analysis of patients who discontinued the study was carried out ta 

obtain an insight into the characteristics of these subjects. Rates of drop-out 

from the study are is plotted in figure 12. The study end-point for each patient 

was defined as the date when the medication was discontinued or the date when 

the patient was lost ta follow-up. Ali 57 patients were included in the analysis . 

There were no significant differences detected between the treatment 

groups in the rate of drop-out (Chi2, p=O.27). As shawn in Table XII, there were 

no significant differences between the groups in reasons for study 

discontinuation (Chi2, p=O.405). 

ElgullL12. 
Study Discontinuation Rates 

C 100 

u 90 
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u 80 
1 70 a 
t 80 
1 
v 50 
e 

40 

p 30 
e -.- açtive 
r 20 
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e 
n 0 
t -2 0 2 4 6 6 10 12 

Weeks to Study Discontinultlon 
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Iable XII. 

REASON FOR 

STUDY Buspirone Placebo Total 
DISCONTINUATION 

lack of compliance 5 3 8 

lost to follow-up 5 4 9 

inadequate efficacy 2 0 2 

adverse events 0 1 1 

development of 

exclusion criteria 0 1 1 

Analysis of drop-outs was conducted to examine a possibility of patients 

"selection" due to effects of buspirone. Our hypothesis was that in the placebo, 

but not in the buspirone group, the sicker subjects would have a tendency to 

discontinue the treatment. The results are shown in figure 13. 

Figure 13. 

m 
e 
a 
n 

Drop out analysis 

• • actMt J;J. aeM dropoul •• placebo D· placebo dropout 
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The drop-out cases consisted of younger subjects of the study population. 

This difference reached the level of statistical significance as shawn by analysis 

using the One Way ANOVA (p=O.046). 

ln the placebo group, a tendency toward higher alcohol consumption was 

observed in patients who discontinued the study, when compared to the 

completers. Conversely, in the buspirone group, those patients who completed 

the study had a higher alcohol consumption th an those who dropped out. 

The scores of anxiety (HAM-A) and depression (Montgomery-Asberg) 

were higher among the drop-outs independently of treatment group. 

16. Final Global Evaluation. 

Both groups have taken the medication regularly, which provides an 

adequate basis for our study hypothesis. An average compiiance was 93.2% in 

the buspirone and 95.1 % in the placebo group. The non-compliers were 

excluded from the study. Statistical testing of compliance did not reveal any 

significant difference between the study groups (Pillais, p=O.251). 

There was no difference between the treatment groups in their evaluation 

of the efficacy of the treatment (Chi-square, p=O.97). 

13 out of 23 (57%) buspirone treated subjects and 13 of 21 (62%) placebo 
. 

subjects guessed that they received the active medication. Chi-square did not 

reveal significant difference between the groups (p=O.60), meaning that the 

"blinding procedure" was effective . 
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VU-DISCUSSION 

1. Patient Population 

Following personal Interviews of 80 subjects, a group of 57 patients was 

selected and randomized to receive either buspirone or placebo treatment. 47 

patients were men and only 10 female subjects were included. This is in 

accordance with the prevalence of alcoholism in males versus females. Maddox 

et al (1986) reported, that only one of four chronic alcoholics seeking the 

treatment was a woman. Thirty six patients completed the treatment; the number 

of patients in the placebo group who did not complete the study (9 subjects) was 

not statistically different from that in the buspirone group (12 subjects). These 

findings are similar to those of Malcolm et al (1992), but are not in agreement 

with reports of Bruno (1989), Tollefson et al (1992) and Kranzler et al (1994), 

who observed that buspirone-treated subjects remained longer in the study. On 

the other hand, the overall low drop-out rate in our study may be due to the 

relatively good social adjustment of the patients as confirmed by the Social 

Stability Index score (Table Il). The subjects were equally divided between 

profession ais and managers (35.4%), and laborers and craftsmen (35.1 %); 

22.8% were unemployed and 7% were retired. Considenng that our studv lasted 

·12 weeks, the total attrition rate compares favorably with the drop-out rate 

observed in the convention al therapy of alcoholism. According ta Rees (1986), 

the drop-out rate within the first month of the therapy varies between 28% and 

80%. 
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2. Psychopatholog,. 

Patients with a histC"'ry of anxiety, occurring prior to the onset of alcohol 

dependence, were excluded from our study at the time of the initial assessment. 

Therefore, if anxiety existed, it was secondary to alcohol dependence. According 

to Weissman (1980), anxiety secondary to alcoholism is frequent, ranging from 

30% to 44%. The mean value of anxiety scores in both of our treatment groups 

was significantly reduced at the end of the twelve-week study period (p<O.01). 

The Hamilton Anxiety Rating Scale (HAM-A) revealed a superiority of buspirone, 

wh en compared to the placebo group, with reference to alleviation of anxiety 

symptoms (p=O.05), as shown in Table VIII. This confirms the results of Bruno 

(1989), Tollefson et al (1992) and Kranzler et al (1994) who also demonstrated 

an anxiolytic effect of buspirone. 

A considerable drop in the level of anxiety occurred in the buspirone 

group after four wee;cs of the treatment. It corresponds with the fact, that the 

anxiolytic action of buspirone requires a period of at least 3-4 weeks (Cohn et aL, 

1986; Feighner, 1987). 

Analysis of Interpersonal Sensitivity Scale (one of the SCL-90-R 

subscales) showed a greater improvement of patients treated with buspirone 

(Table X); a trend towards stalislical significance (p::: 0.067) was demonstrated. 

The others SCl-90-R subscales, analy~ed with respect to the type of 

intervention, demonstrated reduclion of symptoms reaching or approaching the 

level of slatistical significance in both treatment groups. These results do not 

appear to be in conflict with the findings of Tollefson et al (1992) insofar as the 

direction of changes in SCL-90-R is considered. 

Another concomitant state associaled with alcohol abuse is depression. 

The severity of depression in our group of patients was recorded on the 
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Montgomery-Asberg Depression Rating Scale (MADAS); a statistical trend 

towards raduction of the ratings was observed in bcth treatment groups (p = 

0.08), but no difference was observed between them. The Depression Subscale 

of SCL-90-R confirmed these findings. Using Hamilton Depression Rating Scala 

(HAM-D), Tollefson et al (1991) reported a stati3tical trend in mood improvement 

in buspirone-treated patients (p=O.09). On the other hand a statistically 

significant improvement of HAM-D scores was reported by Bruno (1989), 

however, depressive symptoms were less prominent in his patients' population. 

3. Drinking behavior. 

It is worthwhile to note that in our study of 36 chronic alcoholics, the 

consumption of alcohol decreased in the buspirone treated group between VVeek 

6 and Week 10 of the treatment; no such effect was observed in the placebo 

group. This drop occurred four weeks after the dose of buspirone WélS increased 

from 20 to 40 mg daily. It is possible that the effect of buspirone on craving and 

consumption reql.ùes a higher dose and occurs later than the anxiolytic affect. 

Bruno (1989) observed in a group of chronic alcoholics a significant decline in 

drinking after three months of study, independently of whelher buspirone or 

placebo was given. This finding was confirmed in our study since after week 12, 

a marked decrease in alcohol consumption (p = 0.002) was observed in both 

groups of patients (Table III). 

Only five patients in our study became totally abstinent at the time of 

completion of the treatment; this indicates that patients are more frequently 

interested ( or capable) to decrease alcohol consumption, rather than become 

totally abstinent. The number of dnnking days did not change significantly during 

the study period. Kran-"er at al (1992) reported a favorable affect of buspirona 
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on frequency of drinking, but his study population consisted of alcoholics who 

were abstinent at the baseline, and had tendency to relapse over the course of 

the study. 

The reduction of alcohol consumption was confirmed by the fact that a 

concurrent decrease of the li" er enzymes occurred in both groups: GGT, p = 
0.012; ALAT, P = 0.043. Similar results were obtained wh en the Edwards 

Hardship Scale was used, assessing the effects of drinking behavior by an 

independent report of a collateral person. These findings contirm the validity of 

alcoholic self-report;-'9 in our study. A similar conclusion was reached by 

Kranzler et al (1994). 

Bruno (1989) observed a significant effect of buspirone on craving in 

chronic alcoholics (p = 0.001); this finding could not be confirmed in our study, 

nor by Malcolm et al (1992) . 

The Orinking Behavior Interview (OBI) showed a significant improvement 

in both treatment groups, ratlecting an amelioration in alcohol-related 

impairments. There was a significant reduction on the subscales dealing with the 

type of drinking (p = 0.002) and the family/sociallife scale (p = 0.045). The work

related subscale did not change; however, it should be noted that 22.8% of 

patients in our group were unemployed and 7% were retired. 

Analysis of Alcohol Use Inventory demonstrated a significantly higher 

improvement of MENTALIM subscale in the buspirone-treated patients (p = 

0.023, Table VII). This finding may be related to the anxiolytic properties of 

buspirone as the higher scores in MENTALIM subscale characterize people who 

use alcohol to overcome a feeling of inadequacy, shyness, mistrust, and lack of 

self-confidence. Similar conclusions were reached by Rohsenow (1982), who 

observed, during a three-month follow-up study of heavy social drinkers, that 

scores of MENTALIM and SOCIALIM subscales of AUI were significantly 
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correlated with measures of anxiety and depression, but were not related to the 

amount of drinking (Rohsenow 1982). 

4. Si de effects profile. 

Buspirone in the dose of 40 mg, used in our study, appears to be a safe 

medication in alcohol abusers. It was associated with mild and transient side 

effects_ This is consistent with findings of other authors (Bruno, 1989; Tollefson, 

1992). Not a single patient from the buspirone group discontinued the study due 

to medication intolerance (Table XII), although in two cases, the dosage of 

buspirone had ta be lowered trom 40 to 30 mg per day. 

5. Analysis of drop-outs. 

Analysis of subjects who discontinued the treatment provides an insight 

into their characteristics. In both treatment groups, the subjects who dropped out 

were significantly younger than those who completed the study (p = 0.046). 

Baseline anxiety and depression scores were higher in the drop-outs than in the 

completers; the difference in anxiety level was statistically significant (p = 0.016). 

ln contrast to drop-outs from the active treatment group, the drop-out subjects in 

the placebo group had a significantly lower Social Stability Index (p=0.025). This 

may indicate that buspirone facilitates the treatment completion of those with 

lower Social Stability Index. 
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5. Studv effect. 

The therapeutic effect of participation in our study was observed in sorne 

of the efficacy parameters (e.g. alcohol consumption, OBI, AUI). This resulted in 

improvement irrespective of whether buspirone or placebo was used. Importance 

of the initial wash-out period should also be emphasized in minimizing this 

phenomenon . 
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JlJII. CONCLU DING cQMMEK~S 

ln view of a very moderate success of existing psycho-social treatments of 

alcoholism, effective pharmacological adjutants would be most welcome. Our 

study confirms several important aspects of the few existing papers on buspirone 

use in the treatment of alcoholics. Buspirone was shown to affect the secondary 

anxiety component in chronic alcoholism; it is reasonable to postulate that a 

combination of psychotherapy with buspirone could have a synergistic effect. 

The question centers around the point which of the characteristics of the patients 

are amenable to a specifie treatment modality. As we observed, thera wera 

noticeable inter-individual variation in the pattern of response to buspirone. Il 

may be noted that subjects in our group with high baseline anxiety scores 

responded better to buspirone therapy. This is in agreement with Kranzler et al 

(1994) and Tollefson et al (1992). Our group of patients is not sufficiently large to 

draw definitive conclusions in this respect; however, ail five patients with HAM-A 

scores higher than 15, responded weil to the treatment. 

One other aspect of this study warrants a comment. The analysis of 

characteristics of drop-out subjects suggests the role of buspirone in retaining in 

the treatment of subjects with lower social stability and a higher alcohol 

consumption. Further rese~rch is indicated to assess the action of buspirone in 

patients who present a higher risks for droping-out trom the treatment. 
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IXLCOMMENTS ON ALC.OHOUIESEAIlCH: QUO VADIS? 

ln the course of writing this essay, 1 have reviewed the literature on 

alcoholism in order to obtain a better understanding of this complex subject. 1 

read numerous ar~icle5 which are not quoted, because they were not relevant to 

the matter discussed. However, certain comments which occurred to me, while 

reading about the "joy and curse" of humanity, could be recorded, if for no other 

reason, because of the spontaneity of my impressions. 

Undoubtedly, considerable progress has been made in understanding the 

causative factors of chronic alcohol abuse. Alcoholism, like cancer, hypertension 

or renal insufficiency, is not one disease, but rather a group of disorders leading 

to the "final cause" of Keynes (1952) in his treatise on probability. The variety of 

individual response to the same level of alcohol intake is constantly emphasized 

by Dongier (1989). It seems to be related to preexisting psychological states and 

mood disorders creating a puzzling situation of causation of primary alcoholism. 

With respect to treatment, it 5eems correct to state that biological 

specialists treat alcoholism by medication while behavioral specialists use 

cognitive and behavioral therapy. It is unlikely that in the near future, we will be 

able to devise an ideal method of treatment. Again, the individual approach 

appears to be the most logical. Buspirone may be usefu! in the treatment of 

chronic alcoholics because of ils specifie effects on anxiety states; certainly, 

behavioral therapy will always remain a significant component of treatment of 

chronic alcoholics to reinforce abstinence. 

A promising line of research in alcoholism is the analysis of genetic traits. 

Considerable progress has baen made in animal research by breeding strain 

with high or low affinity to alcohol. In the so-called Long-Sleep (LS) and Short

Sleep (5S) mica (Kakihana et al 1966), the difference is related to the hypnotic 
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Sleep (55) mice (Kakihana et al 1966), the difference is related to the hypnotic 

effects of alcohol. Dudek and Abbott (1984) have distinguished several geno

types of crossbreeds between the LS and 55 mice by biomedical genetic 

analysis of response to ethanol. Neurochemical correlates of alcohol tolerance ln 

different strains of mice have also been reported (Kiianmaa and Tabakoff 1983). 

Several clinical studies provided consistent evidence for genetic component 01 

alcoholism (Cotton 1979, Cadoret et al 1980, Littrel 1988). Interesting and 

important research is carried out to identify trait markers associated with a 

vulnerability toward alcoholism. Their identification may help clinicians develop 

more specifie and effective prevention and treatment programs. Sorne 

genetieally defined subtypes of alcoholics may be suitable for buspirone therapy. 

Another subject of current interest is the possibility that 5-HT3 antagonists 

may counteract craving for alcohol. It has been suggested that ethanol produces 

a transient increase in serotonergic function, which activates the mesolimbic 

dopaminergie reward system (Costal! et al 1990). ToneaUo et al (1991) 

postulated that 5-HT3 antagonists inhibit the firing of mesolimblc dopaminergic 

neurons, indueed by alcohol abuse. Sellers (1991), on the basis of the use of 

ondansetron in the treatment of alcoholies, stated that 5-HT3 receptor 

antagonists may become a part of the armamentarium in the treatment of 

alcoholism. 

These examples demonstrate the ever-expanding scope of researeh on 

alcoholism, the most trequent self-induced disease in human subjects. "There is 

no end in our researches; our end is in the other world ll (Michel de Montaigne 

1556). 
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