
The current study provides preliminary local data on
factors that may influence eating attitudes, as well as
behaviour and topics of conversation that may indicate the
presence of abnormal eating attitudes (which may be
associated with an eating disorder). Awareness of such
factors is important within the contexts of prevention and
detection of eating attitudes, which may represent current,
pre- or subclinical eating disorders.~ It appears that the
primary focus of education in such matters is the mother.
However, it seems that paternal influence should not be
ignored.

Based on the data, a preliminary educative model for
parents aimed at prevention and early detection of abnormal
eating attitudes can be formulated_ In a country such as
South Africa, with limited resources for treating eating
disorder patients and with prevalence figures that appear to
be in line with international data,' this is a pressing need.

Many thanks to the staff, parents and especially the pupils of
the participating school. Thanks also to Or C W Allwood and
Professor G A 0 Hart for their support, and to Mark Paiker and
Eugenius Senaoana for statistical services rendered.
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Buspirone is an effective
augmenting agent of
serotonin selective re­
uptake inhibitors in severe
treatment-refractory
depression
Colin Bouwer, Can J Stein

Background. Buspirone has previously been reported to

be effective in the augmentation of the antidepressant

effect of serotonin selective re-uptake inhibitors (SSRls) in

depressed outpatients. We report on buspirone

augmentation of SSRls in severe treatment-refractory

depression in inpatients.

Methods. A retrospective chart review was undertaken

of patients diagnosed with DSM-JII-R major depression

and treated at our inpatient unit. All 14 patients had been

given structured depression rating scales before and after

addition of buspirone to a SSRL

Results. Patients had previously failed mUltiple trials of

antidepressants, often including lithium and/or thyroid

augmentation, as well as, in 12 cases, electroconvulsive

therapy. However, augmentation of an SSRI With buspirone

led to a rapid and significant improvement in depression in

6 of 14 (43%) patients.

Conclusion. Despite the limitations of the study design,

our resutts support previous work. suggesting the need for

further controlled research on the use of buspirone in the

augmentation of the antidepressant response to the

SSRls.

S AIr Med J 1997; 87: 534-540.

Augmentation of antidepressant medication may frequently
be useful in achieving effective resolution of symptoms of
major depression.' Lithium and thyroid hormone, in
particular. have been proven effective in open and controlled
studies of augmentation of the antidepressant response of
the tricyclic antidepressants.u There has, however, been
less worr< on the augmentation of the serotonin selective
re-uptake inhibitors (SSRls).

Buspirone and related azapirones are 5-HT1.ol, agonists that
have been found effective in the treatment of generalised
anxiety disorder,.t.t and which may also have antidepressant
effects.' '0 In addition, case reports and open studies have
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suggested that buspirone may be useful in augmenting the
antidepressant effect of the SSRls. n·13

Previous reports have primarily documented the use of
buspirone augmentation in outpatients. This study reports
the data from a case series of patients treated with
buspirone augmentation at an inpatient unit. Patients in the
sample had severe and refractory depression, with multiple
prior unsuccessful trials of pharmacotherapy, including
lithium and/or thyroid hormone augmentation, as well as
failure to respond to electroconvulsive therapy.

Methods
A review was undertaken of patients who had been treated
for major depression at our inpatient unit with the
combination of an antidepressant and buspirone. All patients
had been treated in open clinical practice after failing to
respond to a full course of inpatient antidepressant
monotherapy. All patients had been diagnosed with a major
depressive episode according to DSM-III-R criteria, and had
been rated on a structured depression scale (either the
Hamilton Depression Scale (HAM-D) or the Montgomery­
Asberg Depression Rating Scale) before and after buspirone
augmentation.

None of the patients had a history of mania, alcohol or
other substance abuse, or a borderline or antisocial
personality' disorder. None of the patients had been
diagnosed with a major physical or neurological disorder.
Screening for medical illness included complete blood
count, routine chemistry, liver function tests, Venereal
Disease Research Laboratory (VDRL) titre, HIV, brucellosis
and stool parasites in all patients. All patients had a normal
computed tomography (en or magnetic resonance imaging
(MRI) scan, as well as a normal electra-encephalogram
(EEG). Several patients also underwent a dexamethasone
suppression test and/or a thyroid-releasing hormone
stimulation test.

Results were tabulated (Tables I and 11). Two illustrative
case reports follow.

Case 1
A 36-year-old married woman (fable I, case 10) was
admitted to the unit for management of refractory
depression. There was no history of mania, alcohol or other
substance abuse, or borderline or antisocial personality
disorder. The patient was physically healthy.

The depression had begun 4 years previously. and had
failed to respond to courses of tricyclics, monoamine
oxidase inhibitors and SSRls, despite adequate treatment
dosage and duration. Uthium and thyroid hormone had been
used for augmentation without effect.

On admission a dexamethasone suppression test revealed
that the patient was a suppressor. The patient was then
given a 12-session course of electroconvulsive therapy,
again without effect.

The patient was started on citalopram, which was
increased to 40 mg daily, but showed no response even
after 12 weeks of treatment. At that point her score on the
HAM-D was 35. Buspirone was added to her regimen at a
dose of 10 mg three times a day. The patient responded
rapidly, and her HAM~D score fell to 8 after 10 days of
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treatment. She maintained her response over the next 11
months of treatment.

Case 2
A 39-year-old woman (fable I, case 11) was admitted to the
unit for management of a major depression that had begun
6 years previously after the death of her child. There was no
history of mania, alcohol or other substance abuse, or
borderline or antisocial personality disorder. The patient was
physically healthy.

The patient had had an unsuccessful response to adequate
courses of treatment with a tricyclic, a monoamine oxidase
inhibitor, and an SSRI. During this time she had also received
interpersonal and cognitive-behavioural psychotherapy,
without significant effect on her symptoms of depression.

On admission a dexamethasone suppression test revealed
that the patient was a non-suppressor. The patient
subsequently received a 12-session course of
electroconvulsive therapy, unfortunately without response.

The patient was started on clomipramine. the dosage of
which was increased to 300 mg daily, but showed no
response after 8 weeks of treatment. At that point her score
on the HAM-D was 39. Buspirone was added to her regimen
at a dose of 10 mg twice daily. The patient responded
rapidly, with a fall in her HAM-D score to 4 after 13 days of
treatment. She maintained her response over the next 2
years on this regimen.

Results
Our inpatient sample comprised 8 men and 6 women, with a
mean age of 41.0 ± 6.7 years. All patients suffered from
longstanding depression (mean duration 4.6 ± 1.8 years).
During this time, all had failed multiple adequate treatment
trials of outpatient antidepressant monotherapy and had
therefore been referred for inpatient admission.

Seven patients were non-suppressors on the
dexamethasone suppression test, while 2 were suppressors.
Six patients underwent a thyroid-release hormone
stimulation test, which proved normal in each case. HAM-D
scores (mean = 35.6 ± 3.9; N =- 13) confirmed that patients
were severely depressed prior to buspirone augmentation. In
addition, many of the patients had failed an inpatient trial of
electroconvulsive therapy.

After an adequate inpatient trial of an SSRI (mean duration
8.2 ± 2.3 weeks). buspirone was used as an augmenting
agent. In 6 of the patients (43%), augmentation resulted in a
clinical response, with marked reduction in subsequent
HAM-D scores (mean end HAM-D score 6.2 ± 3.5, mean
change in HAM~D 28.2 ± 4.0; N = 5). In these patients,
treatment response was rapid (4 days to 3 weeks). All
patients tolerated the addition of buspirone without undue
side-effects.

Of the 8 non-responders to buspirone, only 2
subsequently responded to treatment. One patient (case 2)
subsequently responded to moclobemide 600 mg daily, and
another (case 3) subsequently responded to ketoconazole.

There was no statistical difference between responders
and non-responders with regard to such variables as
duration of illness or frequency of dexamethasone non­
suppression.
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Table I. Demographics, biological studies and prior failed pharmacotherapy trials

Dexamethasone suppression
Age! test (DST}/thyroid-refeasing Duration of

No. sex honnone stimulation (TRH) major depression Failed pharmacotherapy trials

48F 8yrs Amitriptyline 200 - 250 mg qd x 8 wks
Tranylcypramlne 40 mg qd x 6 mo.; plus lithium; plus T3
ECT 12 sessions

2 32M 5 yrs Nortriptyline 75 mg qd x 8 wks
Trazodone 600 mg qd x 6 wks; ECT 6 sessions
Fluvoxamine 300 mg qd x 5 wks; plus lithium; plus T3
Citalopam 30 mg qd x 8 wks; plus tryptophan

3 52M DST non~suppression 2 yrs ECT 12 sessions
TAH nonnal Imipramine 300 mg qd x 12 wks

Fluoxetine 20 mg qd x 6 wks
Paroxetine 40 mg qd x 6 wks

plus clonazepam; plus tryptophan; plus lithium
4 32F 4yrs Clomipramine 300 mg qd x 10 wks; ECT x 12 sessions

Fluoxetine 40 mg qd x 6 wks
plus lithium; plus T3; plus tryptophan

5 35M 4 yrs Amitriptyline 175 mg qd x 12 wks
Clomipramine 200 mg qd x 8 wks
Paroxetine 40 mg qd x 8 wks; plus lithium; plus T4
Fluoxetine 20 mg qd x 6 wks

6 32M 6yrs Imipramine 300 mg qd x 11 wks; ECT x 18 sessions
Tranylcyprarnine 60 mg qd x 4 wks
Fluoxetine 20 mg qd x 5 wks
Clomipramine 300 mg qd x 5 wks
Nortriptyline 150 mg qd x 5 wks; plus lithium; plus T3

7 48M DST non-suppression 2 yrs Trazodone 400 mg qd x 10 wks
TRH normal Mianserin 90 mg qd x 8 wks

Fluvoxamine 300 mg qd x 6 wks; ECT x 12 sessions
Citalopram 30 mg qd x 9 wks; plus lithium; plus T4
Venlafaxine 140 mg qd x 5 wks

8 41F 3 yrs Imipramine 300 mg qd x 7 wks
Nortriptyline 100 mg qd x 8 wks
Fluoxetine 40 mg qd x 6 wks

plus lithium; plus tryptophan; plus T3
Clomipramine 300 mg qd x 9 wks; ECT x 8 sessions

9 44M OST non-suppressioin 6 yrs Lofepramine 210 mg qd x 8 wks
Clomipramine 300 mg qd x 6 wks
Imipramine 200 mg qd x 8 wks
Amitriptyline 250 mg qd x 8 wks; ECT 18 sessions
Fluoxetine 60 mg qd x 12 wks

plus lithium; plus T3; plus tryptophan
10 36F OST suppression 4 yrs Amitriptyline 300 rng qd x 8 wks

TRH nonna! Lofepramine 210 mg qd x 6 wks
Moclobemide 600 mg qd x 8 wks
Tranylcypramine 40 mg qd x 6 wks
Trazodone 600 mg qd x 12 wks
Paroxetine 40 mg qd x 12 wks
Fluvoxamine 300 mg qd x 6 wks; plus lithium; plus T3; plus T4
ECT 12 sessions

11 39F DST non-suppression 6yrs Clomipramine 300 mg qd x 6 wks
TRH normal Amitriptyline 200 rng qd x 6 wks

Tranylcylprarnine 40 mg qd x 8 wks
Fluoxetine 40 mg qd x 8 wks
Paroxetine 40 mg qd x 8 wks; plus lithium; ECT 12 sessions

12 46F DST non~suppression 4 yrs Amitriptyline 300 mg qd x 6 wks
Paroxetine 40 mg qd x 12 wks
Moclobemide 600 mg qd x 8 wks

13 45M DST non-suppression 7yrs Amitriptyline 300 mg qd x 12 wks
TRH normal Lofeprarnine 140 mg qd x 16 wks

Imipramine 200 mg qd x 10 wks
Fluoxetine 60 mg qd x 6 mo.; plus amitriptyline
F1uvoxamine 300 mg qd x 12 wks
Tranylcypramine 60 mg qd x 8 wks; ECT x 24 sessions
Venlafaxine 37.5 mg tid x 9 wks

14 44M OST suppression 4 yrs Clomipramine 200 mg qd x 7 wks
TRH normal Lofepramine 210 mg x 6 wks

Fluvoxamine 300 mg qd x 8 wks
Fluoxetine 40 mg x 8 wks
Moclobemide 600 mg qd x 6 wks; ECT x 8 sessions
Venlafaxine 37.5 mg tid x , 0 wks
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Table 11. Results of buspirone augmentation

Depression rating Depression rating
No. Monotherapy after monotherapy Augmentation therapy after augmentation

Fluoxetine 40 rng qd x 6 wks HAM-D =28 FJuQxetine 40 mg qd HAM-D =26
plus buspirone 10 mg bid after 28 days

2 CitaJopram 30 mg qd x 8 wks HAM-D= 34 Citalopram 30 mg qd HAM-D =34
plus buspirone 15 mg lid after 28 days

3 Paroxetine 40 mg qd x 9 wks HAM-D =40 Paroxetine 40 mg qd HAM-D =40
plus buspirone 10 mg tid after 28 days

4 Fluoxetine 40 mg qd x 4 wks HAM-D =40 Fluoxetine 40 mg qd HAM-D =40
plus buspirone 10 mg tid after 28 days

5 Paroxetine 40 mg qd x 6 wks HAM-D =36 Paroxetine 40 mg qd HAM-D =36
plus buspirone 10 mg bid after 28 days

6 Fluvoxamine 200 mg qd x 8 wks HAM-D =38 F1uvoxamine 200 mg qd HAM-D =38
plus buspirone 10 mg tid after 28 days

7 Citalopram 30 rng qd x 9 wks HAM-D =38 Citalopram 30 mg qd HAM-D =34
plus buspirone 10 mg bid after 28 days

8 Clomipramine 300 mg qd x 9 wks HAM-D =37 Clomipramine 300 mg qd HAM-D =32
plus buspirone 10 mg bid after 30 days

g Citalopram 40 mg qd x 6 wks HAM-D =36 Citalopram 40 mg qd HAM-D =11
plus buspirone 10 mg bid x 8 mths after 7 days

10 CitaJopram 40 mg qd x 12 wks HAM-D =35 Citalopram 40 mg qd HAM-D =8
plus buspirone 10 mg tid x 11 mths after 10 days

11 Clomipramine 300 mg qd x 8 wks HAM-D =39 Clomipramine 300 mg qd HAM-D =4
plus buspirone 10 mg bid x 2 yrs after 13 days

12 Fluoxetine 20 mg qd x 10 wks HAM-D =34 Fluoxetine 20 mg qd HAM-D =6
plus buspirone 10 mg bid x 22 mths after 2 wks

13 Citalopram 40 mg qd x 8 wks HAM-D =28 Citalopram 40 mg qd HAM-D =2
plus buspirone 10 mg tid x 10 mths after 3 wks

14 SertraJine 150 mg qd x 12 wks MADRS =36 SertaJine 150 mg qd MADRS =16
plus buspirone 10 mg bid x 4 mths after 4 days

HAM-D :: Hamiltoo Depressioo Rating Scale,
MADRS'"' Morngomety-A$befg Depression Rating 5caJe.

Discussion
Buspirone has previously been reported to be an effective
and rapid augmenting agent of SSRls in the treatment of
major depression in outpatients."·,3 The data here indicate
that buspirone may also be useful as an augmenting agent
of SSAls in some inpatients with severe treatment-refractory
depression. Despite having failed to respond to multiple
trials of failed pharmacotherapy, including lithium and/or
thyroid augmentation, and to electroconvulsive therapy,
several patients (6114 or 43%) in the sample demonstrated a
significant and rapid response after buspirone was added to
an SSRI.

It is important to emphasise the methodological limitations
of this retrospective, uncontrolled and small series. In
addition, despite the relatively long duration of monotherapy
with the SSRI, and the rapid response after buspirone
augmentation, it is theoretically possible that improvement
was a result of continued treatment with the initial agent.
Despite these limitations, our results support previous work
suggesting that further controlled research on buspirone
augmentation of the antidepressant effect of SSRls be
undertaken.

Our data also raise the question of the mechanism of
buspirone augmentation of SSRls. Several possibilities have
been proposed. First. buspirone may exert ns primary effect

by acting as a 5-HT,.... agonist, thus adding to the
serotonergic effects of SSRls. Pre-clinical data indicate that
buspirone has anxiolytic and antidepressant effects,14 and
pharmacological challenge studies of buspirone have
indicated dysfunction of post-synaptic 5-HT,.... receptors in
depression.1

$.1! An alternative theory emphasises the
noradrenergic effects of buspirone, perhaps mediated by a
major metabolite, the alpha-2-adrenergic antagonist 1-(2­
pyrimidyinyl)-piperazine (PmP), arguing that these allow the
agent to act in synergy with the serotonergic effects of
SSRls. 17

•
1e In this light, it is interesting to note accumulating

evidence that pharmacological strategies that combine
serotonergic and noradrenergic re-uptake inhibition may
result in accelerated antidepressant response.·l.2O

Neither of these hypotheses clearly explains, however,
why the patients described here failed to respond to a range
of other interventions before responding to buspirone
augmentation, or why some patients eventually responded
to other medication regimens. The measurement of
neurobiological variables (e.g. cerebrospinal neurotransmitter
concentrations, neura-endocrine response to
pharmacological challenges) before and after buspirone
augmentation may prove useful in future research.

Or Stein is supported by a grant from the South African
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The neurobiology and
pharmacology of
depression
A comparative overview of serotonin
selective antidepressants

Bria" H Harvey

Background. Over the past decade, targeted drug design

has led to significant advances in the pharmacological

management of depression. A serendipitous approach to
drug discovery has therefore been replaced by the

development of drugs acting on predetermined

neurobiological targets recognised to be involved in the

pathology of depressive illness. The first of these
'designer drugs'. were the selective serotonin (~-HT) re­
uptake inhibitors (SSRls), followed more recently by

venlafaxine and nefazodone which, in addition to 5-HT
uptake, also target noradrenaline (NA) uptake and 5-HT,

receptors, respectively.

Methods. This paper reviews the biochemistry and
pharmacology of depression. From this foundation. the

relevance of 5-HT selectivity is discussed followed by a

comparison of the clinical pharmacology and

pharmacokinetics of 5-HT-selective antidepressants.

Results. Despite their common actionon synaptic 5-HT
uptake, structural heterogeneity among the group allows

differences to be observed in kinetic and pharmacological

parameters, viz. plasma half-life (T1h). liver metabolism.
protein binding, receptor affinities and selectiVity ratios.

This not only leads to different attributes which assist in

the successful management of a particular patient. but will

also predict subtle differences in drug interaction risks and

in side-effect profiles of clinical relevance.

Conclusion. 5·HT·selective antidepressants may be
more dissimilar than similar, and these differences can

allow the clinician to identify clinically reliable

determinates predicting side-effects and, possibly, to

identify suitable patients for a particular drug.

S Afr Med J 1997; 87: 540-552.

Early observations on the antihypertensive drug, reserpine,
noted that the drug could induce depression in susceptible
patients.' When analysed, it was found that the drug acted
as a depleter of central nervous system (CNS) stores of
noradrenaline (NA), dopamine (DA) and serotonin (5-Hl),
thereby laying the foundation for what we know today as the

Eli Lilly (SA) (Pty) Ltd, lsando. Gauteng
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