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Summary

Depression is a common, life-disrupting, potentially lethal iliness that can
affect both sexes and all ages. Its peak onset is in the early adult years. It is more
common than hypertension in primary care practice. Recent studies show that fewer
than 1 in 20 depressed patients are correctly diagnosed and adequately treated.
Depression periodically destroys the productivity of those with the condition, and
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depressed patients have a worse quality of life than patients with debilitating,
chronic conditions such as arthritis, hypertension, diabetes mellitus and back
pain.

Suicide occurs in as many as 15% of patients with depression, especially those
with recurrent episodes and hospitalisations, and may even occur in those with
in subsyndromal depression. Suicide is one of the leading causes of death, and
individuals who complete suicide have usually experienced mood disorders,
mainly depression. Current data support a decreased frequency of suicidal ide-
ation with all antidepressants, including selective serotonin (5-hydroxytrypt-
amine; 5-HT) reuptake inhibitors (SSRIs).

Modern pharmacotherapy is the cornerstone for effective treatment of depres-
sion. As they are well tolerated, even in the presence of comorbid medical illness,
and easier to manage, SSRIs enhance compliance. Afully adequate antidepressant
dosage is suitable for patients of all ages and can be used by non-psychiatrist
physicians for the treatment of the acute episode, as well as the frequent recur-
rences that often require long term maintenance antidepressant medication.

SSRIs have fewer drug interactions than older antidepressants, and even the
SSRI inhibition of hepatic cytochrome P450 enzymes has proven only very in-
frequently to be of clinical importance.

SSRIs also effectively treat anxious depression, dysthymia and atypical de-
pression. Fluoxetine may provide more rapid onset of therapeutic effect because
it can be started at closer to its usual full therapeutic dosage than other SSRIs or
older antidepressants. SSRIs, in particular fluoxetine, are more suitable for use
as long-term maintenance therapy in these chronic relapsing diseases. These fac-
tors and the high efficacy rate, increased safety in overdose, reduced incidence
of adverse effects (mostly decreasing with time) and superiority in ease of main-
taining patients in adequate treatment plans provides fluoxetine with an overall
superior therapeutic profile.

Nearly 4 decades ago, investigators noticed thatral weeks to a few months of adequate antidepres-
iproniazid caused elevation of mood in some pasant pharmacotherapy.
tients being treated for tuberculosis. That discovery However, the overall clinical efficacy of past
led to a major breakthrough in the way major de-available antidepressants used in clinical practice
pressive disorder was regarded and treated: it gav&s been significantly hampered by the frequency
great impetus to the concept of depression as a biof untoward treatment-emergent events, intolera-
chemical disturbance of the CNS and provided théle adverse effects, and difficulty in adjusting the
basis for the first effective pharmacotherapy of dedosage. Together, these 3 factors have contributed
pression. significantly to decreased compliance, subthera-

Recent research has shown depression to bepeeutic dosages, or premature discontinuation of
chronic condition with a lifetime risk of approxi- treatment. This in turn is associated with incom-
mately 20% for women and 10% for méfl How-  plete remission and/or more frequent relapse, all of
ever, despite the availability of effective pharma-which leave patients open to the morbidity of major
cological treatment for nearly 40 years, it isdepressive disorder, including suicide. The need
estimated that only about 2.5% of people who meefior improvement over available agents led re-
the criteria for major depression ultimately receivesearchers to seek drugs with more advantageous
appropriate treatme#t’! Patients who respond to tolerability profiles.
treatment gradually return to euthymia during sev- In the past 20 yeal9, drug development has
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shifted from the discovery of compounds by sants (HCAs) or older monoamine oxidase inhibi-
chance to rationally targeting specific mechanismgors (MAOIs)[314.16.171 Drug acquisition costs,
of action believed to be important in the patho-once thought to be of major importance, are now
physiology of psychiatric syndrom&8! Selective  being shown to be less important in the context of
serotonin (5-hydroxytryptamine, 5-HT) reuptake the overall cost effectiveness of antidepressant
inhibitors (SSRIs) were the first class of psychiat-treatment!8-20l
ric medications to be developed based on molecu- In this review, we discuss the tolerability pro-
lar targeting. A major consequence of the introducfiles and efficacy of the currently used SSRIs:
tion of such agents has been greater Compnancﬂuoxetine, paroxetine, sertraline, fluvoxamine and
among patients, as a result of fewer adverse effec@&talopram. Most attention is given to the first 3
and less complicated dosage schedules. agents, which are the most widely used.

Easier management is also expected to enhance
physician attention to diagnosis, and increase the 1. Epidemiology of Depression
likelihood of using adequate dosages and adequate o )
durations of antidepressant pharmacotherapy. De- " Weighing up the advantages and disadvan-

pression is a common chronic disorder that frelages of a specific drug, it is crucial for the clinician

quently presents in nonpsychiatric practice (e.g.to bear in mind some data on the epidemiology of

primary care), where it is often underdiagnoseddepres.smn' Th? 'disorder Is assqciated with high
and undertreated! In addition, the high morbid- mortality, morbidity and economic cd§%]_ De-
ity and mortality associated with this disoride#] pression is more common than hypertension in pri-

- 22] .
may well be decreased. According to Nemetdt, mary care practicB? It occurs from childhood to

) .2 enescence, but most patients are initially affected
antidepressants are more efficacious than most - . : .
) . . uring early adulthood and their most productive
classes of drugs, with the exception of antimicro-

. later adult years, between 20 and 50 years of age.
bial agents and a few other drug classes. y y g

Nearly 3 f 4 - bei 5% of patients with (especially recurrent) major
early 3 out of every 4 outpatients being treate epression ultimately commit suiciéél More-

' ) e dover, 45 to 70% of all people who commit suicide
successfully during this treatmeéfe;**%land indi- have an affective disord&r23.241In addition, 19 to
vidual patients who do not respond to one antidez g, of those who commit suicide have previously
pressant sometimes respond to andtheow- attempted suicide, and 10% of those who attempt
ever, as many as 1 of 3 outpatient responders mayicide will eventually succeed within 10 ye&Fs.

in fact be placebo or spontaneous responl@éfs,  Ajthough probably underestimated, suicide ranks

so specificdrug responders could number as lowgs the eighth leading cause of death in the US,
as 50% of those treated. However, this is of Iittlehigher than AIDS26:27] Depression can affect the

importance to the clinician faced with the decisiongytcome of other clinical entities. For example, it
of whether or not to treat since there is no reliab|anreases morta”ty among patients fo”owing myo-
manner to identify the potential placebo or spontacardial infarctiorit2!
neous respondéeforetreatment. The costs of depression, not only to individuals
Apart from efficacy, which is about the same for and their families, but also the indirect costs to the
all antidepressants, drug choice is, by and largehealthcare system, employers and society, are
based on tolerability and ease of administration beenormoud28! These costs may be substantially di-
cause these factors relate so strongly to compliminished by successful diagnosis and antidepres-
ance. Since the advent of SSRIs, safety has beconsant treatment, especially if accomplished early in
another factor in drug choice, since the SSRIs aréhe course of the dised®e?®-32land if compliance
better tolerated in overdose than any of the tricyclids maintained at adequate dosage for adequate
antidepressants (TCAs), heterocyclic antideprestime [18]
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2. Pharmacotherapy in Depression older antidepressants:4% This has proven true in
_clinical practice even though, as a class, the SSRIs
Pharmacotherapy has been shown by Elkin efypipit at least one of the cytochrome P450 (CYP)
all%1 to be the most effective treatment for mOder'isoenzymeS, which results in tpetentialto en-
ate to severe depression. Prior to the advent of fo55,ce (sometimes beyond the appropriate thera-

cused systems of psychotherapy, no evidence ex;q tic range) the effects of other concomitant drugs
isted for efficacy of dynamic psychotherapeutlcthat are metabolised by these enzymes.

approaches in the treatment of depression. Pharma- 4. The SSRIs are better tolerated in overdose
cotherapy and focused structured psychotherapyhan the irreversible MAOIs, TCAs, HCAs and

(e.g. cognitive behavioural or interpersonal ther- e,
apy) are perhaps equally effective in the manage':’lmbeUtamOne (bupropioRf! The safety of

ment of mild depression, but recovery is more rapids.SRIS in overdose co_ntrasts with that of the still
with pharmacotherap§sl Where indicated, psy- widely used TCAs, which cause more deaths from
chotherapy may assist in the resolution of Otheroverdose than any other prescription drug category

" . [16] Thij i i
psychological problems as patients recover from(table )18 This safety in overdose occurs despite

their depression with the assistance of pharmacot-he fact that antidepressant drugs are prescribed for

therapy. In some cases, concomitant psychotherad@atients Who_have an i.IIness in which suicide is a
may also assist in inducing remission from deprestecognised risk. The increased safety of SSRIs

siorf33 and contribute to a decreased relapse ratecompared to older drugs is true even though, in a
mixed overdose situation, all SSRIs can potentially

increase the plasma and tissue concentrations of a
number of co-ingested drugs by inhibiting the he-
patic CYP enzyme metabolism of those dridgfs.

The major drawbacks in the use of older agents The utility of an antidepressant with a more be-
for treating depression are the poor tolerability andchign tolerability profile becomes even greater,
safety profiles as well as the multiple daily dosessince emerging data point to the fact that for most
that are often required, all of which decrease compatients, depression is a recurrent disorder with ep-
pliance and lead to suboptimal dosage and premasodes increasing in frequency throughout!fife/]

3. Place of Selective Serotonin
Reuptake Inhibitors

ture discontinuation of treatmef:20.31] and many patients require long term maintenance
SSRIs possess 4 major advances over the oldereatment with antidepressants. Recent data show
antidepressants: that at least 50% of patients who have had a single

1. Amore benign tolerability profile with fewer episode of depression will experience recur-
adverse events; most of those which do occur argencel4849 Therefore, one goal of management is
mild and transient in natufé3%! |t is estimated
that only 20 to 25% of patients taking TCAs receive o )

. 8] Table |. Fatal toxicity index of antidepressant drugs (reproduced
adequate therapeutic dosa§ése! because of the  om Tollefson, 5 with permission)
desire to avoid the associated adverse effects.

Drug No. of fatal poisonings per
2. Easier administration. Fluoxetine often re- million prescriptions
quires no titration, and can be administered onceAmitriptyline 166
daily39 Other SSRIs require minimal titration Maprotiine 15
compared with older antidepressant drugs and ca D()')’(’;";‘)’i:'”e 122
also be routinely given once daifJ! _ _ Trimipramine o3
3. SSRIs have been shown to be involved in fargiomipramine 24
fewer drug interactions, especially those of a seri-Fiyoxetine 102

ous nature (e.g. involving sedatives, sympathomi-a Extrapolated from one reported fatal overdose in 100 000
metics, alcohol, antiarrhythmics), compared with___Patients.
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to identify those in need of long term pharmaco- SSRIs have high specificity for serotonin up-
therapy and enhance their compliance during contake blockade and do not cause unwanted blockade
tinuation therapy after the initial period of acute of peripheral and central adrenergic, cholinergic
recovery. In many cases, very long or lifetime pro-and histaminergic receptors, which is charac-
phylactic therapy will then be appropriate. teristic of the TCAs and MAOQOIs. TCAs are associ-
In this regard, SSRIs have been shown to beited with a wide range of adverse effects resulting
efficacious in reducing relapse and recurrencerom unwanted receptor blockade. Muscarinic
rates by more than 50% when compared with plaplockade produces effects such as dry mouth,
cebol®0-52 Furthermore, SSRIs have proven ex-plurred vision, memory impairment, constipation,
tremely useful in the management of depression ifyrinary retention and sinus tachycardia. These
patients with concomitant medical conditions suchgrugs also blocka;-adrenergic receptors, which
as cardiac disease and stroke, because of their irfhay cause orthostatic hypotension and tachycar-
proved tolerability®354Over 35 million patients  ia, as well as histaminergic blockade, which may
have been treated with SSRIs since they were first5,se sedation and bodyweight gain. These ad-

used in Europe in the mid-19868, verse effects are shared by HCAs to various de-
grees.
4. Comparisons With In addition to their unwanted receptor blockade,
Older Antidepressants TCAs have a direct dose-related quinidine-like ef-

. . fect on the myocardium that can induce potentially
14] - . . . .
Nemeroffi“l has stated that the ideal antidepres life-threatening cardiac conduction disturbances,

sant for elderly patients should have no clinically . . ; . o
o . ; : especially in patients with pre-existing, even sub-
significant cardiotoxic or orthostatic effects, cause _. " : : 250 : _
clinical, cardiac disead®’®% This effect is

Ilttle_ sede_ltlon a’?d no |mpalrment of memory, andthought to be mediated through the inhibition of

not impair physical ability. In our opinion, based . .

on an extensive review of the literature, SSRIs car%omum fast channels and occurs at concentrations
’ only one order of magnitude higher than the con-

be considered to be the first-line agent for all de- trati ded to inhibit th | uptak
pressed patients including elderly patients, and wgentration needed lo inhibit the neuronal uptake

shall review some of the data to support this asseRUMP for norep_inephrine (n_oradrenal-ine) and-sgro—
tion. Due to the higher selectivity of drug effect tonin, the putative mechanism of action mediating

with SSRIs, as exemplified by the absence of untheir antidepressant effect. In susceptible individ-

wanted CNS and peripheral receptor blockade}J_aB, these effects can occur at usual full therapeu-
which occurs with older antidepressants, SSRIJIC doses of TCAs. _ _ _

tend to be better tolerated in patients with com- 1he éfficacy of SSRIs in major depression has
orbid medical condition&5:561 In addition, as has NOW been established in numerous controlled dou-
been pointed outd drugs that are rationally de- ble-blind studies and through vast clinical experi-
veloped to affect only the mechanism mediating &2ncel®® Tollefson{t”} commenting on the use of
desired response tend to have a wider therapeutf@SRIs for the treatment of depression, mentioned
index than drugs discovered by chance. The lattethat the efficacy of these agents is similar to (or
drugs frequently have either multiple mechanismgPerhaps slightly better than) that of TCAs, a view
of action (e.g. TCAs) or such a basic mechanisnsupported by other8}-¢3l however, these findings

of action that they have an impact on a wide varietyhave not been universally reportéti®s]

of systems (e.g. MAOIs). Patients receiving drugs Boyer and Feighn&f! reviewed comparative
like TCAs, with multiple mechanisms of action oc- efficacy studies of SSRIs and older antidepressants
curring over a relatively narrow concentration (mainly secondary and tertiary amine TCAs) and
range, are likely to experience multiple effects,found that of 25 comparisons with fluoxetine, no
both desired and undesired. differences were found in 23, and fluoxetine was

0 Adis International Limited. All rights reserved. Drug Safety 1998 Jan; 18 (1)
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significantly superior in 2 of them. For fluvoxam- ine, sertraline, clomipramine and citalopram, and
ine, no significant differences were found, with the4 weeks for fluoxetine) or concurrent administra-
exception of 1 study, which found fluvoxamine to tion of serotonergic agents. This can be a problem
be superior to the ‘gold standard’ TCAs. Among 9in the long term management of patients who might
studies of paroxetine, 7 found no significant differ- be compliant with the drug regimen, but not ade-
ences, 1 found imipramine to be superior toquately compliant with dietary restrictions or who
paroxetine, and 1 found the opposite. Of 8 studiegnadvertently ingest tyramine-containing foods.
on citalopram, 6 found no significant differences MAOIs are also associated with greater risk in
between this drug and the TCA comparator, 10verdose compared with SSRIs.

showed citalopram to be superior, and 1 found that N summarythe SSRIs, being more pharmaco-

clomipramine was superior to citalopram. Therelogically selective than the older agents such as
were 3 studies on sertraline, of which 1 showedl CAs, HCAs and MAQIs, have better tolerability

amitriptyline to be superior to sertraline and 2and are safer in overdose than these older agents

showed no significant differences between the 2/hey have been shown to be at least as clinically
agents. Overall, these findirféf support the con- efﬂcaqous as these agents and to have improved
clusion that there is no clearly definable superioritycoMPpliance and lower dropout rates in a number of

in efficacy for any one class of antidepressants oveflinical studies. Itis worth mentioning that the clin-
another ical premise that patients who do not respond to

. - . I ¢
In some studies, in which there was overall syone antidepressant class can become responder:

perior efficacy of SSRIs as compared to TCAs, thisWhen switched to an agent of another drug group

was clearly related to the more benign adversé&mains true for SS.RIS.'. which are reported to be
event profile of these drudf¥:671 Better tolerabil- effective among a significant percg]ntage of TCA-
ity, combined with ease of administration, com- resistant patients with depressiéh
pared with TCAs, MAQOIs and some HCAs, in-
creases compliance in patients being treated for
depression, particularly patients being treated over In order to attain the most benefit from available
long periods of timé8l and the elderly and pa- agents, clinicians need to be familiar with the spe-
tients with comorbid medical conditioffs] cific characteristics of individual agents which can
The high specificity of SSRIs translates into avary within each class. The structure of the individ-
unique and relatively benign adverse-effect profileual SSRIs varies. The activity patterns of these
with superior patient acceptance and compliancedrugs can have class similarities with some be-
which in clinical trials, results in greatly dimin- tween-drug differences in activity which can be
ished withdrawal rates in SSRI-treated groupshelpful as guidelines provided one is careful in
compared with TCA- and MAOI-treated patients. considering thain vitro receptor-specific metabo-
For example, Boyer and Feigh/6r and oth- lic andin vivo pharmacokinetic data do not pre-
erds7.7% compared short term withdrawal rates dur-cisely predict clinical response or adverse effects.
ing tertiary or secondary amine TCA and SSRI
treatment, and showed SSRI compliance to be sig-
nificantly superior (10 to 20% dropout in SSRI An overview of receptor activity of SSRIs is
group, as opposed to 30 to 35% in TCA group andsseful in understanding the behaviour and advan-
5 to 10% in the placebo group). tages of these compounds and as an additional
Besides sharing many similar adverse effectgyuide in their clinical use. Some of the most impor-
with TCAs, the older MAOIs are associated with tant findings from receptor studies with SSRIs are
potentially life-threatening interactions with dietary that: (i) clinically, all SSRIs have negligible activity
tyramine, or proximal (within 2 weeks for paroxet- at muscarinic and histaminergic recept8fg;40.53]

5. Pharmacology

5.1 Receptor Activity

0 Adis International Limited. All rights reserved. Drug Safety 1998 Jan; 18 (1)
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Table 1. Receptor binding affinities of selective serotonin (5-hydroxytryptamine; 5-HT) reuptake inhibitors.[”478] None of these agents has
significant affinity for dopamine D2 receptors

Drug Reuptake blockade of selective serotonin Receptor blockade
serotonin norepinephrine  dopamine histamine Hy muscarine serotonin a adrenergic
(noradrenaline) 5-HT>

Paroxetine ++ - - - + - -

Fluoxetine ++ - - - + - -

Sertraline ++ - + - + - -
Fluvoxamine ++ - - - + - -
Citalopram ++ - - - + - -
Desipramine - ++ - + + - ++
Imipramine + + - + ++ + +

Symbols: ++ = pronounced; + = mild; + = probably not clinically significant; — = nil.

(ii) although relative differences in weak adreno-are differences in patterns of hepatic enzyme inhi-
ceptor affinity exist across the class, they do nobition between the various SSRIs (section 6).
appear to be of clinical significan&8} (iii) no sig- Despite some individual variability, SSRIs have
nificant dopaminergic receptor activity has beena favourable tolerability profile. This generally de-
demonstrate®?! (iv) the clinical relevance oh rives from their lack of unwanted receptor block-
vitro y-aminobutyric acid (GABA)ergic activity is ade @i-adrenergic, muscarinic, cholinergic, hista-
uncleart5373and (v) corticotrophin-releasing fac- minergic) [table 11]3:79 The main established
tor antagonism, which would reduce the elevatedction of the SSRIs, thought to be related to their
discharge rates in the locus coeruleus of depressdfi€rapeutic effect, is to increase synaptic serotonin
patients, has been hypothesised as a mechanism’ﬁ?nsm'ss'on through inhibition of synaptic seroto-

action for antidepressant activity — such a role hadn rguptake and consequent metabol!sm.
not been established for SSRIs Different hypotheses have been raised regard-

In vitro studies of paroxetine have reported'Y postsynaptic 5-Hil and 5-H; receptor bind-

some activity at muscarinic cholinergic receptors,Ing n e>.<p'la|n|ng ser'otonergllc related antidepres
. : . . .sant activity and an interaction between these two
suggesting an increased chance of anticholinergic. .
" . Sites has been advocated. Additionally, the role of
activity, compared with other SSRf§! However, o
somatodendritic 5-Hilx and hetero receptors as

even paroxetine does not clearly display CIiniCa”yfeedback inhibitors of synaptic serotonin release
significant anticholinergic activity, and the blurred as serotonin ‘leaks’ from the adjacent serotonin’

vision and constipation seen occasionally with thissynthesising cell body, is still incompletely under-
agent are most probably related to the serotonergigtood_ These somatodendritic receptors may be
innervation of the pupil and gut, rather than ‘true’ qnctionally downregulated in the face of contin-
anticholinergic effect®l For sertraline, charac- yeq increased serotonin concentration secondary
teristics include more potent inhibition activity at 1o ongoing SSRI action, and this could permit con-
adrenergic receptor sites than other SSRIs (whiclinued serotonin synthesis, release and trans-syn-
nevertheless is also very low and unlikely to beaptic transmission during long term SSRI treat-
clinically meaningful) and higher (but apparently ment8% One theory for the potential augmenting
not clinically significant)n vitro affinity for thea  effect of the 5-HTa blocker pindolol is via its pur-
receptor binding site (this receptor has been impliported inhibition (blockade) of somatodendritic 5-
cated in psychotic symptomatology). Finally, thereHT ;4 receptorg?ll

0 Adis International Limited. All rights reserved. Drug Safety 1998 Jan; 18 (1)
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5.2 Pharmacokinetics bance, gastrointestinal upset, headache and fatigue
to depression or mania. On the other hand, the ex-

The metabolism and associated pharmacokinettended half-life of fluoxetine requires a longer
ics of SSRIs varies between drulysvivo, fluoxet-  waiting period (4 to 5 weekgs 2 to 3 weeks for
ine has an extended half-life of 3 days and a highlypther SSRIs) following discontinuation if standard
active metabolite (norfluoxetine), which has a half-MAOIs are being considered as alternative drugs
life of about 1 weeld! while other pure SSRIs or because of the risk of an interaction between the
TCAs and HCAs generally have half-lives of 1 day drugs. However, this particular medication shift is
or less. This pI’OVideS aclear advantage for ﬂuoxetbecoming very infrequent_ Progressive accumula-
ine over these drugs, regarding missed doses oveign, resulting from the extended half-life of

intervals of a few days, since plasma fluoxetine angy oxetine and its metabolite does not occur. At

norfluoxetine concentrations remain in the thera‘constant dosages, steady state is reached after 5 o
peutic range. ’

) ] ] ) 6 weeks, even if hepatic metabolism by usual CYP
Continued experience with fluoxetine has re-js,en;ymes is inhibited, presumably because of al-

vealed other advantages stemming from its €Xternative metabolic pathway!

tended half-life. For example, patients are very un- Experience with more than 25 million patients

likely to experience withdrawal symptoms or treated with fluoxetine, and many millions more

relapse in situations of inadvertent occasional non- ith other SSRIs. h h that clinicallv i
compliance or abrupt discontinuation of drug.WI other s, nas shown that clinically impor-

Withdrawal syndromes, sometimes severe havd@nt adverse effects secondary to drug interactions
been documented with abrupt discontinuation ofVith SSRIs are rare (with the exception of the in-
TCAS82 and, more recently, with the other teractions with MAOIs, particularly the older (non-
SSRIS3 all of which have comparatively short Selective irreversible) ones. Nevertheless, physi-
half-lives, similar to most TCAs. Patients suddenlycians must remain aware of these possibilities,
discontinuing these shorter half-life drifgs(with ~ which are discussed in section 6.

the possible exception of sertralfiie®3) may ex- Agent-specific pharmacokinetic considerations
perience symptoms ranging from sleep distur-are shown in table IlI.

Table IIl. Agent-specific pharmacokinetic considerations for the selective serotonin (5-hydroxytryptamine; 5-HT) reuptake inhibitors?.50.73.8%]

Drug Active metabolites Half-life of parent Comments
(metabolite)?
Fluoxetine Norfluoxetine F+ () Metabolite has a half-life of about 1 week; it possesses both

serotonin and (to a lesser extent) norepinephrine (noradrenaline)
reuptake-blocking selectivity;!8 racemic compound
(pharmacokinetic differences in enantiomers and their metabolites
not clinically significant)

Sertraline Demethylsertraline + (++++) Extended half-life of metabolite is of little clinical significance, since
the ability of the metabolite to inhibit serotonin reuptake is much
weaker than that of the parent compound!”®

Paroxetine None + Paroxetine has a slightly shorter half-life than the other short half-life
SSRIs, which may contribute to its pronounced tendency to
withdrawal or breakthrough depression when doses are missed!8°!

Fluvoxamine None + Pharmacology suggests tendency to induce withdrawal symptoms,
as with other short half-life compounds, but no controlled data are
available

Citalopram Demethylcitalopram  + (+++) Racemic compound (differences in pharmacokinetics and
metabolism of the enantiomers and their metabolites not clinically
important)

a The more ‘+'s, the longer the half-life.
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An important consideration regarding the meta-mild and transient, and usually dosage relé8d.
bolism of all these drugs is that pharmacokineticin a 1985 review of comparative studies, the 3%
studies in the elder$?! reveal that, although phar- discontinuation rate of fluoxetine due to nausea
macokinetic behaviour is not remarkably changedwas similar to that observed for imipramifg.
potentially the drugs are more slowly metabolised Loss of appetite can occur transiently and may
(especially paroxetine and citalopram), and therebe associated with some bodyweight loss. Al-
fore, lower initial dosages may be appropriate inthough it is good clinical practice to monitor body-
elderly patients. In general, elderly patients shouldveight in severely underweight patients, the evi-
be started on lower dosages of SSRIs. Age-relatedence shows that bodyweight loss associated with
pharmacokinetic changes with paroxetine are sigSSRI therapy (which may particularly occur with
nificant enough to cause the manufacturer to adfluoxetine) is more pronounced in overweight pa-
vise a lower starting dose in elderly patients (10tients and in those with carbohydrate cravfig§3!
mg/day, with gradual upward titration to a maxi- The bodyweight loss associated with SSRIs, if
mum of 40mg instead of the usual maximum dosepresent, is generally mild (2kg) and self lim-
of 50mg)[87] ited [92:94] This tendency to slight bodyweight re-

All of the SSRIs are well absorbed after oralduction can be beneficial to many depressed pa-
administration, and this is not diminished by con-tients (some of whom may have increased
comitant food intake, thus providing excellent bio- bodyweight secondary to treatment with older an-
availability!”3l The absorption of sertraline is en- tidepressants), especially those who are already
hanced when taken with meals, compared withoverweight or fall into the category of hyperphagic
between meal8?! and it is possibly best adminis- depression. However, the clinician must be aware
tered in this manner. of the (rarely observed) potential for abuse in pa-

The metabolic elimination of SSRIs is delayedtients presenting with symptoms of anorexia
by hepatic or severe renal disease, in the presencervosa or bulimia nervosa, who may erroneously
of which dosages should be lowered or adminisbelieve that SSRIs will produce progressive body-
tered less frequentlys! weight loss. The latter has not been observed in our

There is no therapeutic window for SSRIs. Noexperience or reported in the literature. In fact,
relationship has been found between plasma corfluoxetine-induced bodyweight loss in long term
centrations of the parent drug, metabolites or ‘ra-animal and human obesity studies has been non-
tios’ of drug/metabolite to therapeutic efficacy or progressive, with bodyweight gradually returning

toxic concentration§®! to pretreatment level® A tendency to develop
diarrhoea can occur with SSRIs and is also gener-
5.3 Tolerability ally transient and dosage relatéd.

SSRIs are associated with their own specific ad-
verse effect profile, which tends to be milder than
those of older antidepressant agents, and contritg

;tc?f)stsc)sttz?jiglgggggmed higher compliance rate ntidepressants, SSRIs have also been associatec
' with increased anxiety, nervousness and insomnia

5.3.1 Gastrointestinal in a minority of patient§'0:53 These tend to occur
The most common adverse effect associate@arly in treatment and may appearnovoor tem-

with SSRIs is nausea, which, we believe is generporarily enhance pre-existing anxiety symptoms.

ally better described as ‘mild dyspepsia’; vomiting However, the presence of anxiety in depression

has been reported, but only rarely, with all drugs inmay in fact be a predictor of high likelihood of

this class. Nausea occurs in up to 20% of patientsesponse to fluoxetine or other SSRP Dosage

receiving fluoxetine; this adverse effect is typically reduction or the introduction of a benzodiazepine

5.3.2 Neurological
Although having an overall more favourable
rofile of behavioural toxicity than conventional
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during the first few weeks of therapy can help suchamantadine in usual clinical dosages, until symp-
patients. Experience with SSRIs has shown thatoms abatét?4.105] |n patients with bronchial
anxiety decreases, as measured by anxiety factoesthma or glaucoma, cyproheptadine should be
in the Hamilton Depression Rating Scale (HDRS)used with caution because of its atropine-like ef-
scores, in depressed patielit€6l Paroxetine may fects. As with all antihistamines, daytime drowsi-
be associated with unwanted daytime somnolencaess may occur, and may be dosage-related.
in perhaps 20% of patients, while fluoxetine may
! . e 5.3.4 Other
be most likely to induce, initially at least, emergent

symptoms of anxiety, nervousness and restless The currently used SSRIs have not been impli-
ymp Y cated in causing allergic reactions, such as were

ness, which are transient; sertraline is aSSOCiategbserved with zimeldine, an early SSRI, which is

W'thta.h'tgh?r n:udetr)llc?ﬁ%f ;(]eéual :ﬂystfunctmn andno longer available. In fact, there have been reports
gastrointestinal probiems. arely, tremorcan patients who had an allergic reaction with
occur in association with SSRI use, and may re-

spond to dosage reduction or the addition  a zimeldine, but who have been treated with cur-
blocker or a benzodiazepine if it persi§&s®] rently available SSRIs with no such complica-

tions[%¢] Nevertheless, in the event of any pruritic

5.3.3 Sexual Dysfunction rash occurring, discontinuation of the current SSRI

TCAs and MAOIs reduce erectile function and 'S dvisable.

are contraindicated in patients with erectile impo- AN €xtremely rare, but serious, central serotonin
eyndrome has been reported during SSRI ther-

1 06 . . - - . -
the SSRIs have also been associated with inabilitfPY*">" The risk of this idiosyncratic event in-

to ejaculate, delayed ejaculation and anorgas®'€aS€S r_narkcfedly with co_ncorr;tant_or proximal ad;]
mia/l%.101 There is no reliable, safe or easy solu-Ministration of a serotonin-enhancing agent, suc

tion to overcoming these adverse effects, althoug @S @ MAO! or precursor agent such as tryptophan,

dosage reduction or switching to another SSRI mayC an SSRI regimen. Consequently, SSRis should

help292l Some patients have found relief over thenever be used proximal to or concomitant with one

weekend by stopping the shorter half-life com-©f these agents. The syndrome can present as ab

pounds on Friday and resuming them on Sun_d_omlnal paln,_d|arrhoea, sweating, fever, art_h_ral-

day!103] gia, tachycar_dla, elevated blood pressure, del_lr_lum,
In view of the dissociation often observed be_myoclonus, increased motor activity, irritability,

tween relatively rapid (2 to 3 days) subsidence O]hostility and mood change. It can lead to hyperpy-

emerging adverse events related to fluoxetine an&e):{'?;] shock or dg:ath I'rt]' sevte:e Ci{és%?s'-ll—?:l.ef' ¢
its known extended half-life, it is possible that in- SO recommends waiting at leas all-iives o

terruption of therapy for a few days could diminishlthe par(ka)n; SSFiI ct)_r OfM'fo?(t:ﬁve meté\boll_tet (”;
or abolish complaints of sexual dysfunction in pa- onger) before starting erapy. Lonsisten

. . . ; i i i i 1 -
tients receiving this drug. Atechnique that we haveWlth this advice, Ciraulo and Shatié#! recom

used, which requires confirmation in a prospectivemend waiting for 5 weeks after stopping fluoxetine

controlled study, is to prescribe the entire week’sand 2 weeks after stopping one of the other SSRIs.
dosage of fluoxetine spread over a few days (e.qg.
starting Sunday night or Monday through to
Wednesday or Thursday morning).

Finally, it is sometimes possible to produce a
significant degree of amelioration of this adverse Data point to the fact that SSRIs are relatively
effect by treating with gradually increasing dosesfree of cumulative CNS depression in combination
of cyproheptadine (a serotonin and histamine anwith benzodiazepind8:99 This represents an ad-
tagonist) up to as high as 32 mg/day, as needed, @ance over TCAs, HCAs and MAOIs, which have

6. Drug Interactions

6.1 Benzodiazepines
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cumulative depressant effects with CNS sedativespf the same hepatic enzymes that metabolise the
anticholinergic agents or histaminergic com-SSRIs, especially certain CYP enzymes. Within
pounds. However, it has been reported that fluthe CYP enzyme group, some 3 dozen different
voxamine and, to a lesser extent, the other SSRI$soenzymes have been identified, with the 2D6,
which inhibit one or more hepatic CYP isoen- 3A3, 3A4 and 2C isoenzymes being the most rele-
zymes, increase plasma diazepam and alprazolagant to our consideration of drug-drug interactions
concentrations. However, when these anxiolyticsyith SSRI antidepressants. For extensive reviews
are used appropriately, this does not present a clingf CYp enzyme activity and drug-drug interactions
ically significant problem because benzodia-gee Nemeroff et 1)
zepines should be started at low dosages and in- gjnce all SSRIs inhibit some of the CYP isoen-
cre_ased only. as needed to obtain anxiolytic effect§ymeS to a degree, plasma and tissue drug concen-
while observing for unwanted effects (e.9. xCeSyratigns of other concomitantly administered com-
sive sedation, mcregsed. ag|tat|0n,.dlsor|entat|o_n)poundS normally metabolised by these isoenzymes
It must be kept in mind that since pen,ZOd,'a,'might be increased during SSRI administration.
zepines do not treat depression, their |nd|scr|m|—.|.his inhibition has been observed in the approxi-

hate use .in patients with depression should b‘la’nately 90% of Caucasian, Mexican American, Af-
strongly discouraged. Nevertheless, the fact that. ' '

e . . rican American and Asian individuals who are ex-
SSRIs do not significantly increase sedation Wheq nsive metabolisers (EM) with regard to the
used with such agents make SSRIs a valuable toof g

L . o . ivi [109] ivi i i
for physicians treating depression in patients WhoaCt'VIty of CYP2D6™ Individuals with this EM

have a clear clinical indication for short-term con—CYP2D6 genotype can be transformed into ‘appar-

comitant benzodiazepine administration. Benzodia€Nt (phenotypic) poor metaboliser (PM) types in

zepines may be indicated temporarily in a minoritythe presence of the CYP2D6 isoenzyme inhibitor

of depressed patients presenting with pronounce@SR! compounds. This could produce increases in
anxiety or in those who develop anxiety whenPlasma and tissue concentrations of concomitantly
SSRI therapy is initiated. administered drugs normally metabolised by the

CYP isoenzyme (table 1V). Those individuals ge-
netically endowed with low activity (amount) of
CYP2D6 isoenzyme will already be phenotypic
PM types and will be unable to process much of
Other drugs that may interact with SSRIs areany compound that requires metabolic action by
those that are metabolised by or affect the functiorthat isoenzyme. Administration of SSRIs to these

6.2 Drugs Metabolised by Cytochrome
P450 Enzymes

Table IV. Newer antidepressants and potentially important drug interactions (adapted from Nemeroff et al.,*!] with permission)

Antidepressant Enzyme system inhibited Drugs that may be affected

Fluoxetine 2D6 Secondary amine TCAs, haloperidol, class 1C antiarrythmics
2C Phenytoin, diazepam
Sertraline 2D6 Secondary amine TCAs, antipsychatics, class 1C antiarrythmics
2C Tolbutamide, diazepam
Paroxetine 2D6 Secondary amine TCAs, antipsychotics, class 1C antiarrythmics, trazodone
Fluvoxamine 1A2 Theophylline, clozapine, haloperidol, amitriptyline, clomipramine, imipramine
2C Diazepam, warfarin
3A4 Carbamazepine, alprazolam, terfenadine, astemizole
Citalopram 2D6 (? other isoenzymes)  Desipramine, imipramine (? all TCAs); further studies needed with other combinations®

a Serotonin syndrome, seizures and death reported in at least 3 patients treated with citalopram combined with reversible monoamine oxi-
dase inhibitors, moclobemide plus benzodiazepines, or alcohol (ethanol).

Abbreviation: TCA = tricyclic antidepressant.
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patients will produce little change in the metabo-the latter 2 are closest together (table™4.
lism of xenobiotics processed by the 2D6 isoen-Citalopram inhibits CYP2D6 far more weakly than
zyme. No genetic polymorphism has yet been idenany of the 3 most widely used SSRIs (fluoxetine,
tified for CYP3A3 or CYP3A4 isoenzymes and all sertraline and paroxetine), but it does inhibit other
individuals so far studied are EM regarding thisisoenzymes!12!
isoenzyme, but activity can be inhibited by some In vivo studies of fluoxetine and paroxetine (at
SSRIsl#1:109] full therapeutic dosages) found them to be equal in
Concomitant administration of SSRIs and drugsinhibiting CYP2D6, as revealed by decrease in de-
with a narrow therapeutic index normally metabo-sipramine metabolism with resultant increased
lised by CYP isoenzymes, such as TCAs, has thglasma concentratio¥? In the same report, low
potential to increase plasma and tissue concentratoses of sertraline (50mg) produced less interfer-
tions of the latter compounds, with subsequenience with desipramine metabolism (less increase in
emergence of adverse events, or (in this case) th@eady-state desipramine concentrations, com-
emergence of therapeutically planned and desirpared with other SSRI&P9 However, the dose of
able events (remission of depression) when thesgertraline studied was often a clinically subthera-
drugs are combined as an adjuvant treatment in P&eutic dosé!3] and higher doses would be ex-
tients not responsive to either drug alone. pected to proportionately increase drug concentra-
Dosage adjustments are often necessary fofions[114] This would cause greater inhibition of

drugs with a narrow therapeutic index when com-cypapg and further elevate plasma and tissue
bined with SSRIs. Inhibition of CYP2D6, .,,centrations of desipramifié4l

CYP3A3, CYP3A4 or CYP2C by various SSRIs When using compounds with a narrow thera-

can rz[aillso? plasma and tlss_ue con.centratlons ogeutic index in conjunction with SSRIs, monitor-
TCAs, warfarin (coumadin), anticonvulsants ing of plasma concentrations of these compounds

[\{alproicta_cid (t_sodiur:nt_valpro?tz), calrbam_aze-andlor their active metabolites, or measuring their
pine], certain antipsychotics (including c Ozaplne)’physiological effects, is advisable (e.g. ECG dur-

quinidine and some other antiarrhythmic drygs, ing concomitant TCA administration or prothrom-

inifdd,109] - i . . .. .
blockers and some opioiffé:'*®I Therefore, dos bin levels during warfarin administration), and

age adjustment of these compounds may be re-. . o o . .
S . o clinical monitoring of individual patients is man-
quired in patients receiving SSRIs. For example, a
: . datory.

recent report documented increased warfarin con-

centrations and prothrombin time in a patient re-

ceiving warfarin and fluoxetiné1l Tat)_le_\(. Inhibition constants (K;) fpr cytochr0m¢ P4SQ 2D6—medi§1ted

SSRI-ind d inhibiti is d inhibition of 2-dehydrosparteine metabolism in human liver
-induced enzyme Inhibition IS d0Sage r'e- nicrosomes (reproduced from Crewe et al, 12 with permission)

lated and has b_een r_eported W|th_all SSRIs, algg and major metaboites) K (umol/L)

though the particular isoenzymes involved varyparoxetine 0.15

with the particular SSRI and concomitant drug ad- (M-1 glucuronide) >200

ministered!?] Crewe et alt1?l ranked a number  (M-1sulphate) 120

of antidepressants according to theivitro ability =~ Fluoxetine 0.60

to inhibit CYP2D6 in the following order: paroxet- Se(r':glfi'::xe“”e) 8'32

ine > fluoxetine (nor_fluoxetlne) > s_ertralme > Citalopram 51

citalopram > fluvoxamine > clomipramine and am- gjyyoxamine 8.2

itriptyline. However, the relativm vitro inhibition Clomipramine 2.2

is not remarkably different between the 3 mostDesipramine 23

widely used and most potent inhibitors of the iso- Amitriptyline 4.0

0.03

enzyme, paroxetine, fluoxetine and sertraline, and24ndne
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Nevertheless, despite cléawitro and more re- among the most commonly used agents in suicide,
centin vivoevidence of the inhibiting effects of all in part because patients with depression have ac-
SSRIs on various isoenzymes of the CYP enzymeess to these prescription drugs. One of the major
system, and reported increases in TCA plasma coradvantages of SSRIs is their safety in overdose, in
centrations during concomitant SSRI administra-contrast with TCAs, HCAs and MAOI%3] Over-
tion, it is reassuring that the adverse events relategll, TCAs cause more deaths from overdose than
to this form of enzyme inhibition have proven to any other prescription drug. Our own extensive ex-
be rarely of clinical importance. This conclusion is perience with suicidal patients Corresponds with
similar to that expressed by Nemeroff ef8IOur  that of Tollefson’87 recommendation that SSRIs
search of the literature revealed only rare reportgre first-line therapy for patients at risk of drug
of significant drug-drug interactions with SSRIS, gyerdose.
even after 10 years of extensive post-marketing |n a review of the number of deaths per million
use. prescriptions, Leonard report&dl consistent with

Physicians must keep the possibility of poten-the findings of others in the United States and Eur-
tial drug-drug interactions clearly in mind. A fur- 556135791 that the number of suicides per million
ther caveat of caution is appropriate here becausgrescriptions of SSRIs is orders of magnitude
it ig not cyrrently possible to accurately predict in|q\ver than that reported for TCAs and MAOIs (ta-
which patients, and to what degree, plasma concelle |y, The few deaths observed in clinical trials

f[ratlr?ns of TCAs ofr other drugs maleIJe snhgnce%th many thousands of depressed patients were
in the presence of concomitant SSRI a mlnlstr""'usuallylimited to situations in which patients over-

tion. It'|s useful for c'I|n|C|an.s to refer toatable'of dosed with a combination of SSRIs and other
poten'qal drug-drug llnteractlons thgt. can ,pOSS'_blydrugsL96v115'1181WorIdwide post-marketing experi-

complicate concom|taqt drug acljml'nlstratlon with ence with these compounds confirms the finding
SSRIs so that appropriate monitoring can be PUTthat there is little documentation of deaths in sui-

sued (table IV). cide attempts using SSRIs ald®€] although
there have been several case reports of suicide with
citalopram alonét20]

SSRIs tend to be highly protein bound (especially Symptoms of SSRI overdose include tachycar-
sertraline, paroxetine and fluoxetin@y®73#land  dia, sedation, tremor, nausea and emesis. Aggres-
may displace other drugs bound to plasma proteinsjve supportive measures are recommended as suf-
(e.g. warfarin and digitalis), thereby increasing theficient therapy. There is little risk of serious
concentration of the free (non—protein-bound) anccardiovascular or neurological complications, and
generally ‘active’ fraction of these compounds. patients have recovered without lasting harm from
This propensity of SSRIs to displace compoundsyyerdoses of up to 3000mg of fluoxetine, over 37
bound to plasma proteins may work in conjunctiontjmes the usual recommended daily d@&8.
with SSRI inhibition of CYP metabolism to further Experience with sertraline up to January 1997
elevate levels and enhance the activity of coyqgyer 10 million patients have been exposed to the
administered compounds. Although clinical expe-gy,q) revealed 16 accidental overdoses and 190 in-
rience to date has not revealed frequent or severg hiional overdoses (personal communication,

phrpblems \_N'lth these combinations, awareness Opyizer Inc.); few of these were fatal when sertraline
this potential is appropriate. alone was ingested.

During worldwide clinical trials with paroxet-
ine in more than 4000 patients, 28 cases of over-

Patients with depression are at high risk of sui-dose were reported, of which 9 were overdoses
cide attempts. The older antidepressant drugs areith paroxetine alone; there were no deaths (per-

6.3 Highly Protein-Bound Drugs

7. Intentional Overdose
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sonal communication, SmithKline Beecham). their pre-treatment state, and a re-evaluation of
Postmarketing experience with paroxetine up totheir diagnosis and therapy is indicated.
December 1995, with over 7.5 million patients Although questions have been raised about the
treated, revealed 135 validated overdoses and 18ssociation between SSRIs and the emergence of
fatalities. However, all but 2 fatalities involved suicidal ideation, several studies have concluded
other drugs and/or alcohol (ethanol), or externafrom all the data available that suicidal ideation
factors (e.g. hypothermia secondary to exposure)"@y émerge during treatment with all types of an-
Over a 2-year period, overdoses with paroxetine ifidepressants, but that a causal rglat|onsh|p to anti-
28 children were reported to the Pittsburgh Poisorfl€Preéssants has not been establisied?! Retro-
Control Center, Pittburgh, USA (dose 10 to spective postmarketing studigd! and evaluation

800mg); no case had a fatal outcome (personaﬁf premarketlng clmlcgl study data in thousands of
L . . uoxetine-treated patier?§! have revealed no ev-
communication, SmithKline Beecham).

We have been unsuccessful in obtaining Similar|dence of a relationship between fluoxetine therapy

. . and suicide. On the contrary, there is evidence for
data on citalopram and fluvoxamine. However, of

) . an apparent decrease in suicidal ideation as mea-
the 354 cases of deliberate or accidental overdosgured by the HDR&496.117.125The same conclu-

of fluvoxamine reported up to 1992] there were g5 has been drawn in relation to paroxet-
19 fatalities, only 2 of which were associated Wlthine'[118,125] and extensive clinical experience to
the ingestion of fluvoxamine alone; an estimatedyate supports this with all SSRIs and Td%sand
4.5 million patients had been exposed by that tlmermp“es the same for all antidepressants_

It must be borne in mind that 20 to 40% of pa- A review of 8 recently completed drug compa-
tients with affective disorders show suicidal rator and/or placebo-controlled, double-blind trials
behaviouf!!5l Some studies have found decreasecbf depressed outpatients receiving 1 of 6 drugs
tritiated imipramine binding sites (serotonin up- (etoperidone, fluparoxan, nefazodone, adina-
take pump) in the frontal cortex of individuals who zolam, dothiepin, fluoxetine) confirm the decrease
have committed suicidé?!] compared with the in suicidal ideation observed in responders during
frontal cortex of individuals killed suddenly in ac- treatment, and this correlated with overall treat-
cidents. Findings of low CSF 5-hydroxyindole ace-ment responsgé?!
tic acid (5-HIAA) leveld}??l a serotonin metabo- ) )
lite, also contribute to the current concepts of 8- Uses in Medical linesses
psychobiology of suicide impulsivity and aggres-  There are a variety of medical conditions that
sion[123] can cause or worsen depression or make the man-

Although suicidal ideation and behaviour canagement of this disorder a further challenge to the
emerge at any point during the course of antideclinician. SSRIs play an important role in the treat-
pressant treatment of depressive iliness, untreateshent of depression in these settings.
patients are at a greater risk of attempting suicide.

Episodes of anger attacks and aggressive behavi- 8.1 Cardiovascular Disease

our may occur_in patie_nts wit_h untre_ated depres- Depression is commonly seen (20 to 25%) in
sion, and contribute to impulsive suicidal d&#l  ,tients following an acute myocardial infarction,
Since SSRis are safer in overdose than older antin cardiac patients with poor prognosis and
depressants, SSRIs can be recommended as firf{pspitalised patients with coronary artery disease
line agents for patients at risk of overdose or thosgCAD).54! It is notable that depression is the
manifesting suicidal thinking or with a history of strongest independent predictor (apart from the
suicidal behaviour. Obviously, non-responsive pa-CAD itself) of negative outcome in patients with
tients (for any reason) remain at risk, similar to CAD.[126.1271Because of the absence of significant
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effects on heart rate and rhythm or on blood presity such as head trauma, medications that reduce
sure, SSRIs are the drugs of choice to treat depreshe seizure threshold, and substance alifise.
sion in patients with heart conduction disease, or- Depressed patients with organic brain syn-
thostatic hypotension, ventricular arrhythmias,drome benefit from SSRIs and experience essen-
ischaemic heart disease or past acute myocardigially no cholinergic effecté2®! The same can be
infarction[40] said for the elderly or patients with stroke up to
TCAs have quinidine-like effects and slow 30% of whom are reported to have depressive
intraventricular conduction and should be avoidedsymptomatology:3% The anticholinergic effects
in patients with heart block and those maintainedof the TCAs and HCAs can increase the chance of
on other drugs (e.g. procainamide, flecainide anaconfusional states developing in these populations.
other group la antiarrhythmics) that slow intraven-Stroke patients also benefit from the lower inci-
tricular impulse conduction. TCAs also producedence of cardiovascular adverse effects of SSRIs
orthostatic hypotension and rebound tachycardiagompared to older drugs that might precipitate hy-
posing a risk to patients with coronary artery dis-potension or cardiac arrhythmias, and all the SSRIs
ease or with congestive heart failure, especiallyhave been used successfully and with better toler-
those with left ventricular impairment, and patientsability in such patientt:40!
taking drugs such as diuretics or vasodilators Various reports reveal that up to 50% of patients
which may exacerbate TCA-induced hypoten-with Parkinson’s disease have depresigMThe
sion[*28 Therefore, although TCAs have beenanticholinergic effects of some older antidepres-
used safely in patients with cardiac conditions, itsants may, in some cases, contribute to improved
is appropriate that these drugs should be used witimotor performance in these patients. Long term
caution in such patients, if at all. In our own clinical administration of SSRIs can, secondary to en-
experience, we have used SSRIs almost excluaanced serotonergic transmission, inhibit dopa-
sively as first-line drugs in patients with the abovemine neuron activity and, theoretically, could
cardiovascular problems over the past 10 yearsyorsen Parkinson's disease. However, a single
without significant drug-induced untoward effects. prospective study of the use of fluoxetine in Par-
MAOIs share some of the same adverse effectkinson’s disease did not find clinical worsening of
as TCAs, in particular, induction of hypotension extrapyramidal symptoni&? Evidence that a de-
and enhancement of sympathomimetic ag&hts. ficient serotonin system might play a role in Par-
For these reasons, and considering that a ‘safekinson’s disead®2 and could be helped by SSRIs
option is available, all of the older agents shouldawaits further study and clarification.
be reserved as second-line alternatives in patients
with cardiac disease, and prescribed only for those 8.3 Cancer
whose symptoms of depression fail to respond to

SSRIs. Up to 25% of patients with cancer report clini-
cally significant depressive symptoms, and this is
8.2 Neurological Disease especially true in those with an uncertain or poor

prognosis, chronic pain or physical impairment. In
SSRIs are among the drugs preferred for papatients for whom the anticholinergic activity of

tients at higher risk of seizures, since they reducd CAs can be detrimental (e.g. post abdominal sur-
the seizure threshold much less than older antidegery, patients with stomatitis), SSRIs are particu-
pressant§'l The combination of older antidepres- larly preferred#®! TCAs, when tolerated in fully
sants and antipsychotics can further reduce the segffective antidepressant dosages, may be useful in
zure threshold. Therefore, SSRIs are useful impatients with severe bodyweight loss because of
patients with depression and epilepsy as well as ithe tendency of these drugs to increase appetite and
patients with factors predisposing to seizure activinduce bodyweight gain when taken long term.
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However, the anticholinergic effects of these drugscrete and metabolise drugs less efficiently than the
could produce significant constipation and gastroyounger population. The elderly are particularly
intestinal problems as well as other adverse effectsulnerable to the orthostatic hypotensive effect of
(hypotension, falls and fractures), particularly in older antidepressants which may cause postural hy-
patients who are partially bedridden or inactive. potension, dizziness and faintifjThese factors,
Itis possible to hypothesise, based on the knowrand also the blurred vision associated with anticho-
adverse effects of SSRIs, that these drugs mighinergic blockade, may cause elderly patients to be
decrease appetite and exacerbate bodyweight losfiore susceptible to fall&S!
in patients with cancer, depressed anorectic medi- The ideal antidepressant for use in the elderly
caIIy ill patients or patients with anorexia nerVOS&.popmation should have no cardiotoxic or ortho-
However, we have been unable to find reports instatic effects, little sedative potential, and should
the literature supporting this, and we are unawarg,ot impair memory or produce physical disabil-
of any prospective controlled studies in this regardity.[u] Therefore, the SSRIs may be particularly ef-
The tendency of SSRIs to produce mild to moder+ective for elderly patients because of the virtual
ate bodyweight loss appears to be restricted t0 paghsence of cardiovascular and anticholinergic ad-
tients who are overweight at the beginning of treaty,grse effects.
ment. Progressive continued bodyweight loss does Doxepin, one of the most frequently prescribed

not persist, even in these patients, unless 0th&fyer antidepressants in geriatric patients, has been
measures to reduscse caloric intake below E’Xpend'éompared with fluoxetif&! and paroxetin&37
ture are involved:* After 6 weeks, the SSRIs were shown to be as ef-
ficacious as doxepin. The lower incidence of seri-
ous adverse events (dizziness, drowsiness, confu-

SSRIs can be useful in depressed patients witkion) and anticholinergic-related adverse effects
chronic constipation, a condition that could beled to a lower discontinuation rate among the
worsened by TCAs because of their anticholinergicSSRI-treated groups. Sertraline has been compared
effects, especially in the elderly and postoperativewith amitriptyline in elderly patients with depres-
or chronically ill patients. By the same token, we sion and was found to be as effective as, and to have
have seen patients with diarrhoea and irritablea more acceptable tolerability profile than, the
bowel syndrome benefit from this effect of TCAs. TCA .[138]

A recent publicatiod3®! underscored the need
9. Use in the Elderly for frequent long term full-dosage maintenance an-

Depression in the elderly is frequently un- _tidepres;ant thera_pyinthe elderly populaf[ion.This
derdiagnosed and undertreat@t$ An analysis IS especially true in those whose first episode oc-
of symptoms of depression in hospitalised oldercurs over the age of 50 years and in those with
persons identified a vulnerable group more likelydelayed treatment or slow response to treatment in
to have a subsequent negative health outddifle. the index episode. SSRis lend themselves to suc-
This is in part caused by the fact that symptoms of€ssful long term maintenance therapy because of
depression such as changes in appetite and slegp€ir benign, generally transient adverse-effect
complaints of anergia, and evidence of social with-profile, safety in overdose and ease of administra-
drawal may erroneously be regarded as related ton.
the aging process. Managing depression in the el- Individual pharmacokinetic characteristics of
derly is further complicated by the fact that this the SSRIs must be taken into account when they
population is more likely to have concomitant are used in the treatment of older patients. Fluoxet-
medical disorders, to be taking other medicationsne pharmacokinetics are reported to be basically
that may interact with antidepressants, and to exunchanged in this populatidt??14% but changes

8.4 Gastrointestinal Disease
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have been noted in studies of sertraline andehaviour, and inability to maintain reasonable
paroxetind’3l These changes are significant bodyweight gain during pregnancy. In these situa-
enough with paroxetine to recommend lower starttions, the possibility of fetal harm secondary to an-
ing dosages (10 mg/day instead of the usual 2@idepressants, now recognised as very unlikely,
mg/day), with a gradual upward titration to a max-support the priority of the pregnant woman’s need
imum of 40 mg/day (instead of the usual 50for treatment!41-1431 There is no evidence to sug-
mg/day). gest that any antidepressant (with the probable ex-
Besides being effective antidepressants, the virception of lithium) is teratogenic. The long clinical
tual absence of cardiovascular and anticholinergi@xperience with TCAs largely substantiates their
effects with SSRIs is especially useful in the el-safety, and recent studies with fluoxetine and the

derly population in which events such as or-extensive post-marketing experience with this
thostatic hypotension or confusion can be morejrug support its safety2

common and conditions such as glaucoma and Based on preclinical studié] extensive per-

prostate disease more prevalent than in the youngepnal experience, review of case reports to date and

population. All these events and conditions may bmost importantly) recent prospective studies in
worsened by the older antidepressant drugs becauﬁ?egnanc39141'142v144'1451t appears that fluoxetine

of their known pharmacological actiofg21841 1o < ot A< the TCAs when used during preg-
_ ) ) nancy. One study* reported an increased risk of
10. Depression and Childbearing perinatal complications in mothers taking fluoxet-

L ._ine, although anoth&#5! found no such relation-
One problem faced by physicians is counselling_, :
a patient with a history of depression who wants toSh'p' Overall, these controlled data strongly sug-
gest that fluoxetine is probably the antidepressant

become pregnant. The general guideline that ap® . .
plies to these patients and those who become dé’-f choice when pharmacotherapy is indicated for

: : : he treatment of depression in pregnancy or in pa-
pressed during pregnancy is to try to avoid an)}_ ) R .
agents that have not been widely proven to paients with a high likelihood of becoming pregnant

harmless to the fetus. In the case of mild depresgu”ng antidepressant treatment. A recent study in-

sion, alternative approaches to medication, e.g. int0!ving about 750 women exposed to fluoxetine in

terpersonal or cognitive behavioural therapy, mayhe first trimester of pregnancy, and followed pro-
be helpful until pregnancy is over or at least untnspegnvely, found no increase in congenital malfor-
past the first trimester when organogenesis hag'ations above that seen in the general (un-
progressed and medications can be used with leggedicated) population (i.e. 3 to 4%} One
concern regarding adverse events if they are stilProspective stud¥*? found no abnormalities in
necessary. If nonpharmacological approaches ar@evelopmental milestones up to age 7 years in chil-
used, close clinical monitoring is essential anddren whose mothers received fluoxetine during
consideration should be given to promptly addingPregnancy. Since the incidence of depression is
pharmacotherapy or electroconvulsive therapyhigh among young women of childbearing age and
(ECT) if clinical deterioration occurs or the patient many pregnancies are unplanned, the data on
fails to respond. fluoxetine are very reassuring for individuals who
In patients with more severe depression, the riskare already receiving this antidepressant drug
to the fetus must be weighed against symptoms otvhen they conceive.
depression that could potentially jeopardise both Although fewer data are available regarding the
the mother and the fetus. Some factors to be cornse of other SSRIs during pregnancy, their lack of
sidered include severity of depression, risk of poteratogenicity in animal studies is supported by the
tentially harmful behaviour such as suicidality andabsence of post-marketing data suggesting terato-
other forms of impulsiveness and aggressivegenicity.
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All SSRIs can be excreted in breast milk; how-full-dose imipramine in hospitalised severely de-
ever, the limited data available to date have nopressed patients>
included reports of adverse events in breastfeeding
infants of mothers receiving treatment with 11,1 Anxious Agitated Depression
SSRIs147 The American Academy of Paediatrics

does not advise against breastfeeding during SSRI One of the early observations regarding the use
therapy148] of SSRIs was the lack of sedating properties com-

pared with older TCA¥% Some clinicians have
postulated that this might be disadvantageous for
patients with features such as anxiety or agitation,
which are common in depression. Several retro-
To date, no single antidepressant stands out agpective analyses of therapeutic trials and new pro-
having superior efficacy (i.e. greater frequency ofspective studies have shown that fluoxetine is in-
acute remission) for all kinds or any one subtypedeed efficacious in depression, regardless of
of major depression. The choice of a specific agenbaseline psychomotor activity or features such as
must be based on tolerability and specific patientanxiety or insomni&-54-156]
related characteristics, especially medication ac- Infact, it appears that SSRIs may be particularly
ceptance and compliance, consideration of comeffective in treating depression presenting with
orbid medical and psychiatric conditions and, sinceanxietyl® This fact is noteworthy and consistent
the advent of the SSRIs, safety in overdose. with many studies of SSRIs that have used the
A particularly important consideration in choos- HDRS, which incorporates a significant emphasis
ing a specific antidepressant is the need for relaen estimating anxiety, somatic symptoms and sleep
tively long term treatment; a minimum of 4 to 6 disturbance&>” Consequently, the favourable
months continuation therapy after full remission istherapeutic comparison of SSRIs with sedating
required, with subsequent gradual antidepressantCAs or other antidepressants in treating anxious
discontinuatior49! It may be appropriate to con- depression as measured using the HDRS is even
tinue antidepressant treatment for many years omore significant.
even permanently as prophylaxis, since depression Similar findings to those reported after fluoxet-
is a chronic relapsing illne$¥% Patients with ine treatment have been reported with paroxet-
early onset of depression (before age 20 yearsjne (158! Trials with fluvoxamine have shown this
with their first episode occurring after age 50 yearsagent to be as effective as benzodiazepines in treat-
or those with multiple episodes (especially 2 oring anxiety in a general practice study of patients
more episodes in the previous 5 years) are candiwith mixed anxiety and depressiBf? but supe-
dates for full-dosage prophylactic therdp§y!  rior in the treatment of depression in these pa-
When this is the case, SSRIs are the antidepressati¢nts!16]
of choice, particularly fluoxetine, as its long half-  As a comorbid feature of depression, anxiety
life assists in preventing withdrawal symptoms, re-tends to subside as the entire syndrome improves
lapse or recurrence (this can occur with short halfand has been shown to be one of the earliest symp-
life antidepressants when a few doses or severabms to begin to improve during antidepressant
days of missed medication occurs) [see sectionherapy16 In choosing an antidepressant agent,
5.2]. the clinician must weigh the benefits of a rapid re-
The Danish University Antidepressant Group duction in anxiety levels, which could be beneficial
has raised the question of whether citalopram oin some patients (e.g. when acute compliance is a
paroxetine are as effective as older antidepressantaanagement problem because of anxiety), against
in the treatment of severe depressiéhi>2lHow-  the detrimental factor of having to deal with seda-
ever, we have found fluoxetine to be as effective asion and impairment of psychomotor performance,

11. Use in Depressive Subtypes and
Comorbid Psychiatric Conditions

0 Adis International Limited. All rights reserved. Drug Safety 1998 Jan; 18 (1)



Selective Serotonin Reuptake Inhibitors in Depression 75

which can lead to premature drug discontinuation 11.2 Delusional or Psychotic

— a particular problem in patients who need to con- Major Depression

tinue to work during treatment and in the high per- ) o

centage of patients who need long term prophylac- Some data®® point to the possibility that delu-

tic therapy. We believe that SSRIs are the besgional-psychotic depression is a separate entity, al-
drugs available for long term maintenance prophy_though this remains controversial. Response rates

lactic therapy because of their good tolerability, {0 antidepressants ? antipsychotics alone are
which contributes to long term compliance. The!OWer (perhaps by 30%) for delusional depression

long half-life of fluoxetine is a further argument than for nonp;ychotig depressibF) and.some

for the selection of this drug (see section 5.2). delusional pa_tlents will ev_entually require ECT.
The efficacy and tolerability of citalopram is About two-thirds of delusionally depressed pa-

similar to that of other SSRIs and the TCAs Moretients achieve remission when antidepressant ther-

than a dozen controlled studies involving over2PY |s.comb|n.ed with annpsychot!c ageHts] but

2500 depressed patients receiving citalopramthere is no evidence that one antidepressant works

many with comorbid anxiety, have supported thebe'[ter than another.

clinical efficacy of the drug? However, one re- Arecent study of 30 patients with psychotic de-

port found clomipramine was perhaps more effec_pression treated with combined therapy of fluoxet-

tive than imipramine or citaloprai#f3! A control- ine and perphenazine showed a response rate of

. % ivalent to th tr nse rat f pa-
led study of 217 depressed outpatients founc{3 o, equivalent to the bes response rates of pa
; ients with psychotic depression treated with older
citalopram to be better tolerated than fluvoxam-

. . antidepressants plus an antipsych8fd.
ine[164 The SSRIs are also very useful in the treat- P P psy

ment of patients with panic disord&®l as well as
depressed patients with anxiety or panic at-

166 i - .
tackst66l however, low dosages or increased dos Dysthymia tends to occur at an early age, and

age intervals are generally essential, at least inip,g 3 insidious onset and a chronic course. The
tially to reduce the risk of precipitating panic biology of dysthymia is not well understood, and

attacks and/or increasing anxiéy ~ further research is needed on the aetiology and
In summaryit has been found that fluoxetine, {reatment of this illness.

paroxetine and sertraline decrease measured anxi- The relevance of identifying and treating dys-
ety as promptly as the older sedating agents. Fuknymic patients cannot be overemphasised, since
thermore, data from the National Institute of Men-ine condition is prevalent, disrupts quality of life,
tal Health (NIMH) Collaborative Depression and s responsive to therapy with SSRIs as well as
Study have clearly shown that improvement ing|der antidepressani®. Dysthymia is under-
sleep imotpredictive of, or correlated with, global diagnosed and undertreatddStudies show that
clinical improvement!6!l SSRIs are not only effi- most of these patients go on to develop major de-
cacious in reducing the anxiety, agitation and in-pressive episodes superimposed on the dysthymia
somnia associated with depression, they generallyso-called double depressidtf® These patients,
have a more benign tolerability profile, and are aseven after recovering from the major depressive
sociated with better acceptance resulting in higheepisode, are at a greater risk of relapse into major
compliance rates during maintenance therapy andepression if they continue to experience dysthy-
long term prophylaxis. The SSRIs have proven tomic symptoms. This risk increases with the dura-
be first-line agents in patients with depression astion of the dysthymic episod&? Dysthymic pa-
sociated with anxiety features and in patients neectients are also at risk of suicidfé.

ing long term psychiatric pharmacological ther-  The better tolerability profile of the SSRIs is
apyl49l especially helpful in increasing compliance among

11.3 Dysthymic Depression
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those patients who consider the less favourable todepressive disorder for periods of up to 3
erability profiles or dietary restrictions associatedyearst49.176.177lin a small extension study, euthy-
with older antidepressants unacceptable whemia was maintained for up to 5 yeafd if full-
weighed against the potential benefits of drug therdosage TCAtherapy (e.g. imipramine 200 mg/day)
apy. This is especially true with regard to long termcould be tolerated and maintained.

‘continuation’ treatment after recovery from acute  More recently, fluoxeting?2.169.179.180gertral-
depression, and even more so with those patientsell’”] and paroxetirié!! (vs placebo) have been
in need of longer term prophylactic therapy. Theshown to be as effective as imipramii@ (alsovs
chronicity of dysthymia argues strongly for the useplacebo) in 1-year maintenance studies after recov-
of SSRIs as first-line acute and prophylactic ther-ery and completion of a 3- or 4-month euthymic
apy, because of the safety of these drugs in overontinuation phase. Long term efficacy studies
dose and generally better patient acceptance, rdrave shown the superiority of citalopram over pla-

flected in increased long term compliars! cebo in preventing relapse when full therapeutic
doses are continued, usually 20 to 40 mg/tfay.
11.4 Atypical Depression The extended half-life of fluoxetine may provide

Patients with atypical depression meet criteriamcreased protection against relapse as well as the

for major depressive disorder, but are further charlréady documented reduced likelihood of with-

acterised by having excessive mood reactivitydrawal symptoms, compared with shorter half-life

(complete but transient remission from depresse(?.SRls’ls\ghen a few days of medication are
mood in response to positive environmental fac-m'ssed'
tors) and one or more associated features of over-

eating, oversleeping (or extreme fatigue) or 13. Conclusion

chronic hypersensitivity to rejection; some authors

add complaints of ‘leaden heaviness’ of extreml—ual SSRIs in the treatment of depression and we

i [171] . )

tleﬁ_'h . iderabl t of data indi tbelleve that, as a class, they are superior to TCAs
_ ere IS a considerable amount ot data Indicaty , 4 \jao|s. The SSRIs have numerous advantages
ing that these patients respond better to MAOIs

L over these older agents, such as comparable effi-
than to TCAS!71-173 However, considering that 9 P

. . ; : cacy, a more benign adverse-effect profile that en-
many patlents_ with f”"typ'ca' depression respond tchances patient compliance, a broader spectrum of
SSRIs, some myeshgators have re_commended th%tctivity — they are effective in various clinical sub-
SSRIs be tried first because of their favourable tol-

- . . . f ion — kedly i fety i
erability profile[174I There is some evidence to sug- types of depression —markedly improved safety in

, ; overdose and an easier dosage schedule.
gest that SSRIs are as effective as MAQIS in the Treatment with the older antidepressants is of-

:Leozttmhe?; eo fn?]?;IISQ:SO\;VItgt?et)rqtaslciuddeig(;ejvselgnr’e?;en associated with adverse events such as seda
tivel)?small[7~175] P tion, bodyweight gain, dry mouth, constipation,
s . urinary retention, cardi ff chycardia, or-
Therefore, it is reasonable to use SSRIs as first ary etention, cardiac effects (tachy

line drugs in the treatment of patients with at icalthOStatiC hypotension, depression of cardiac con-
depressg,gion P yp duction) and vision disturbances (blurred vision).

These effects are particularly problematic in the
elderly, those with comorbid medical illness and in
the significant percentage of patients with depres-
Long term, double-blind, placebo-controlled sion who need long term prophylactic therapy. It is
studies of maintenance or ‘prophylactic’ treatmentestimated that only 20 to 25% of patients taking
have demonstrated the ability of TCAs to maintainTCAs receive adequate therapeutic dos&§es]
euthymia in most patients (>80%) with major in an attempt to avoid the adverse effects of these

We have reviewed data comparing the individ-

12. Maintenance Therapy
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drugs. Noncompliance and premature discontinutreatment significantly increases the cost of overall
ation of treatment result from these adverse effecttreatment!3!
and leave patients subject to the mortality, morbid- Withdrawal symptoms and possible relapse of

ity and economic burden that is associated withdepression can occur on cessation of therapy with
depression. SSRIs that have shorter half-lives. This does not

Although SSRIs present with their own unique occur with fluoxetine, probably because of its slow
spectrum of adverse effects, such as sexual dy&limination secondary to its long half-life.
function, dyspepsia, nausea, diarrhoea, insomnia, Effectively treating depression with a well-tol-
headaches, and mild nervousness or agitatior?,rated drug can not only alleviate the suffering of

studies have shown TCAs to have the highest digllions of patients, but decrease the cost of
continuation rates resulting from adverse eventshealthcare and t_he ”_Sk 0fd|sab|I|fcy f_o_r individuals
discontinuation because of adverse events Wm){_vho have affective d|sprders, a §|gn|f|can_t propor-
tion of the work force in our society. Easier man-

SSRIs was, in many instances, not significantlya ement, higher acceptance and effectiveness of
different from the rate with placel¥! g N9 P

Clinicians may be wary of prescribing full dos- SSRIs have turned these drugs into the most widely

! ) .. prescribed first-line agents for treatment of depres-
ages of TCAs because of their potential lethality in

- sion in the US, and their continued increase in use
overdose and thus may see patients who do nQf;qgests that they will generally supplant other

respond, simply because they are taking subtherq]»rug classes worldwide.

peutic doses. SSRIs are more likely to be pre-
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