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2 Editorial introduction
Dear colleagues,

recently the necessity of the treatment of depressions, especially the use of antidepressants, have become a
public agenda. The ongoing discussion, however, seems to be mainly based on beliefs and opinions, party also
misinformation or a lack of information. In order to allow a fair and evidence-based discussion on the use of
antidepressants the CINP Task Force compiled this technical review entitled “The use and usefulness of
antidepressants”. It is meant both as the scientific basis for a future consensus statement of the CNP about this
topic, as well as a comprehensive review of the existing evidence, compiled and commented by experts in the
field. In order to allow the busy reader quick referencing we want to briefly introduce you to the structure and
content of this technical review.

The first six chapters are dedicated to the epidemiology and diagnosis of depression including socio-economic
aspects, overall principles of care and treatment goals. In Chapter 6 it also details the methodology how this
review has been developed. The main body of the text starting from Chapter 10 is then dedicated to the different
aspects of the use of antidepressants: their mechanism of action, the effectiveness and side effect profile of each
antidepressant based on the available literature from clinical studies and meta-analysis, the role of combination
and augmentation strategies including other pharmacological options, and principles of continuation and
prophylactic treatment. The reader will find comprehensive information on these topics for all major
antidepressants, divided in chapters according to their main mechanism of action.

However, the CINP Task Force has also to acknowledge that modern treatment of depression cannot only be
based on the use of pharmacological treatment strategies. The role of other treatments, most importantly
psychotherapy and ECT, but also other new treatment options are briefly reviewed in Chapter 13 and, for more
detailed information, in the different annexes.

On behalf of the CINP Task Force, we hope that this technical review will be an informative source of
information and at the same time remains a vivid document, regularly updated and integrating new evidence

when available.

Geneva, May 2006 for the CINP Task Force. N.

Sartorius, T.C. Baghai, H. Grunze
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3 Introduction

The criteria that are used to assess whether a health problem is of public health importance
(and therefore has priority for the health services) include the prevalence of the problem, the
severity of its consequences, the likelihood that the problem will remain stable or grow if
unattended and the availability of effective means of intervention to resolve or significantly
reduce the problem.

Depressive disorders satisfied the first three criteria long ago. Depressive disorders are among
the most frequent mental disorders and their prevalence matches that of most severe physical
illnesses. The consequences of depression if left untreated are grave and include premature
morbidity from various physical illnesses, disability that is more serious that that produced by
frequent chronic disorders such as diabetes and chronic collagenoses. The reports of the
World Health organization (WHO) indicate that depressive disorders are among the disorders
that produce most significant losses of years of life due to illness and disability. Depressive
disorders also significantly increase the risk of suicide and of suicidal attempts. There is high
probability that the depressive disorders will become even more prevalent in the decades to
come, for a variety of reasons including the increased life expectancy of the general
population in many countries (resulting in an increase of the population groups that are at
particularly high risks for depressive disorders), the increased life expectancy of people with
chronic physical illness often accompanied by depressive disorders (e.g. chronic
gastrointestinal disorders, cardiovascular disorders and stroke) the increased numbers of
latrogenic mental disorders including depression and, in both developed and developing
countries, the continuously increasing levels of stress parallel to the weakening of social
support. The WHO predicted that unipolar depression alone will be the second most important
producer of disability by the year 2020, not only in Europe and northern America but

worldwide.
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The fourth criterion for public health importance and for consequent action is the availability
of an effective intervention that can reduce or eliminate the problem and is suitable for
widespread application. Until recently that criterion has not been satisfied for the majority of
mental disorders: although public health authorities had major successes in the prevention of
some mental disorders (e.g. of cretinism in areas in which the iodine deficiency has been
successfully eliminated and of progressive paralysis in areas where the infection with syphilis
was brought down to minimal levels) the treatment of mental disorders was, by and large, not
very effective. Electroconvulsive treatment (ECT) had good effects in the treatment of people
with certain forms of depressive disorders and schizophrenia but the number of those who
could not benefit from ECT vastly surpassed the numbers of those who could so that that
intervention did not fit the criterion of wide applicability. Psychotherapy helped many but the
numbers of experts qualified to apply it were — and still are — small in most parts of the world
and the psychotherapeutic techniques have only recently become sufficiently well defined to
become a candidate for a subject in undergraduate medical education and in in-service
training of non-psychiatrists.

The introduction of antidepressant medications changed the public health importance of
depressive disorders and the priority which they had health care services. In addition to the
recognition that depressive disorders are frequent and severe, that they are likely to grow in
numbers in the years to come and that they are complicating the treatment of many physical
disorders it gradually became evident that antidepressant medications can help a significant
proportion of people with depressive disorders even when applied by general medical staff in
primary care and non-psychiatric health services. It became possible to speak about one’s
depression because it had become accepted that depression was a disease that could be
effectively treated by medical means — medications — like many other diseases. The lessened
stigma of depression and the growing conviction that antidepressant medications can help

made patients seek help from health workers and encouraged non-psychiatrists to
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accept to deal with depression, to prescribe antidepressants and in general to see patients with
depression as having a problem that can be handled by health services. The numbers of
patients and doctors who thought that way grew over time supported also with the increase of
the variety and numbers of medications and the encouraging descriptions of their
effectiveness and ever milder side-effects. The general public and the media supported this
notion as well. The Prime Minister of Norway took a few weeks off to treat his depression and
came back in good health. Famous artists and other stars described their depression and the
way in which they got better. Psychiatric epidemiologists published studies showing that
lifetime prevalence of depressive disorders was nearly eighty percent; a figure which can be
easily interpreted by the lay public as indicating that depressive disorders are part of normal
life. While this change of public opinion — from seeing depressive disorders as a form of
madness that medicine could not cure to being a physical illness that could be treated by pills
prescribed by the general practitioner (or even just a temporary lack of energy and joyfulness
that could be easily repaired) — was positive in the sense that it encouraged the patients to
come forward and stimulated medical staff to learn how to deal with the disease. But, this
change of opinions that came into existence in part spontaneously and in part promoted by
various sects and anti-psychiatric movements also had the negative consequence of banalizing
depressive disorders. Depressive disorders, it was increasingly felt were most often not really
diseases: rather they were conditions that everyone had. The medications that were hailed as
miraculous cure were no better than placebo. Worse: they changed people’s personality and
made them dependent on drugs. It was only the coalition between doctors and the producers
of medications that kept alive the myth of depressive illness and its treatment with
medications.

The results of studies showing that a successful treatment of depressive disorders not only
helps people who suffer from them but also brings a benefit to their society and their family

were not widely known nor made sufficiently public: what was much better known was that
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the cost of medications was high and that the producers and distributors of medications made
a lot of money. To an extent the notion that medications used for the treatment of mental
disorders are expensive stems from the stigma that accompanies mental disorder and the low
value that is given to people who have this disorders. Even when medications used in
psychiatry are of a very low cost — the cost of a monthly supply of medications of a
medication such as chlorpromazine is no more than one US $ - governments does not buy
them and the general public accepts that even one dollar per month is too much to spend for a
person who in the eyes of most of the population not worth it.

At the same time, research and technological developments resulted in an increase of the
number of active substances that could be used in the treatment of depression while the
knowledge about the mechanisms of their action continued to grow. Results of studies carried
out to assess the effectiveness of the new substances usually show that they are at least as
good as the previously used medications and that they have some advantages that other drugs
do not have. Studies comparing medications have grown in numbers and seem to be reaching
many contradictory results. There are still far too few investigation of the effects of new
medications for patients in populations outside the highly industrialized countries’. Some
studies did show differences in dosage and effects of medications given to patients living in
countries with a different climate, different nutrition and different general morbidity patterns
but by large there are still far too few studies that would allow definitive answers about effects
of drugs on patients from different populations. The scarcity of studies on psychotropic drugs
in the third world is part of the larger problem of predominance of research in a few highly
developed countries. In a recent study it was shown that only 6% of the mental health

publications in the scientific literature comes from other than high income

! More recently some of the studies sponsored by international pharmaceutical companies have included patients
from India and some other countries in the third world; the results of these investigations usually do not report
results obtained in such countries separately and mix the data from those countries with the rest obtained in other
countries.
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countries; USA and UK alone contributed 50% of the accessible scientific literature on mental
health matters (Saxena et al., 2006).
In the light of these considerations it is not surprising that the CINP felt that it would be useful
to carry out a detailed technical review of the uses and usefulness of antidepressant
medications. The review relies on published evidence: it however also incorporates the advice
and comments of leading experts in the field of psychiatry, pharmacology and public health.
The review has been submitted for discussion and comments to experts including those of
regulatory agencies, to patient and family organizations and to representatives of
pharmaceutical industry and public health authorities. It was hoped that the combination of
the review of literature with the outcome of a wide ranging discussion involving also those
whose experience does not get published (or gets published in places that are difficult to
access) might produce a solid basis of facts on which the CINP could then reach a consensus
on the matter and made its opinion widely known .In particular the consensus was to provide a
clear answer to at least the following questions:
» are antidepressant medications effective in alleviating symptoms of depression and in
preventing relapses of the depressive illness?
» are the side effects of antidepressant medications that are currently in use so severe that
they outweigh the benefits that these drugs can give?
* is the treatment of depressive disorders with antidepressant medications cost/effective
for individuals and societies?
» what areas of scientific investigation related to antidepressant medications and their use
deserve priority?
» are there depressive disorders that do not require treatment with antidepressant
medications?
The Review presented here presents the evidence and summary of experience that should help

to answer these questions and facilitate the process of reaching a consensus that will guide
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public health action and the education of health workers, of the general public and of those who

suffer from depressive illnesses.
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4 Health Economics - the Cost of illness

4.1 Background

The primary and central objectives of mental health services are the alleviation of symptoms
and the promotion of quality of life. However, it is also widely recognized that economic
considerations need to be taken into account. One reason is the widespread recognition that
the costs of mental health problems can be substantial, and that they fall widely: on those who
are ill, their families, the health care system, other service systems and the wider national
economy. A second reason for paying more attention to economic issues is the apparently
growing cost of treatment. Some of the newer modes of treatment for mental health problems
— including the newer medications for depression — are marketed at higher prices than the
older treatments they could potentially replace. This has raised questions as to whether the
newer treatments are cost-effective. Third, in many countries there is a better understanding of
the interconnections between mental health problems, employment and social exclusion (and
of the potential for effective treatments to have impacts across many life domains), and hence
growing mental health interest among ministries responsible for employment and finance. But
the fundamental, pervasive, durable and most important reason for being interested in the
economics of depression is because the professional, pharmaceutical and other resources
required to provide treatment and support are not enough to meet all needs. Scarcity is a
permanent feature of all health systems, indeed of all societies. In the face of such scarcity,
choices have to be made between alternative uses of the same resource or service. Economics
—and, in particular, economic evaluation - aims to provide decision makers with data that can

inform and assist their decisions as to how to allocate available resources.
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4.2 The broad costs of depression

The cost of depression on a society is usually measured in a ‘cost-0f-illness study’, which
estimates the value of resources incurred as a result of an illness. The economic cost of an
illness or condition is driven by a number of factors:

» prevalence,

» treatment and service support rates, and

+ effects of the illness on ability to work.

The costs measured in a cost-of-illness study are therefore usually separated into direct and
indirect costs. Direct costs include the costs of treating the illness; in the case of depression
these would include the cost of primary and secondary care contacts and the cost of
antidepressant medication. Indirect costs include the economic impact of premature mortality
(estimated in terms of lost productivity from lost life years) and the lost productivity from
economic inactivity (non-availability for work), absenteeism (days taken off work as a result
of depression) and presenteeism (time at work with reduced productivity). The output of a
cost-of-illness study is expressed in monetary terms and is an estimate of the total burden of a
particular disease to society. Such estimates are helpful but they are not evaluative — they tell
us nothing about whether treatment is needed or which treatment is most cost-effective. There
have been numerous cost-of-illness studies for depression. Here we summarize just a few to
illustrate the main economic impacts of the illness.

* In England, unipolar depression was estimated to cost over £9000 million in 2000, of
which only £370 million were direct treatment costs. The largest cost element was
productivity losses: over one year, there were 109.7 million working days lost and
2615 deaths due to depression (Thomas et al., 2003). Depression is a substantial
financial burden compared with coronary heart disease, the leading single cause of
death in the UK, which had an estimated economic burden of around £7000 million in

1999 (Liu et al., 2002).
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* The cost of affective disorders (including both bipolar depression and unipolar
depression) in the 25 countries of the European Union plus Iceland, Norway and
Switzerland were modelled by Andlin-Sobocki and colleagues (Andlin-Sobocki et al.,
2005) and estimated at €10566 million in 2004.

» The cost of depression in the Asia Pacific region has also been examined. (Hu, 2004)
reviewed existing evidence and reported that the total cost of depression in Australia
was US$1800 million in 1997, of which 22% were direct treatment costs, and in
Taiwan was US$1400 million in 1994, of which a quarter were direct treatment costs.
Another study by Hu et al, estimating the cost of depression in China, is in the process
of publication.

» The economic burden of depression in the US was relatively stable between 1990 and
2000, despite an increase in the proportion of sufferers receiving treatment. The total
cost in 2000 was US$8310 million, of which almost a third was in direct medical
treatment costs (Greenberg et al., 2003). The burden of depression appears to be less
than the economic cost of diabetes in the US, estimated at $13200 million in 2001
(American Diabetes Association, 2003).

The cost-of-illness literature thus reminds us that depression not only places a financial
burden on health and social services, but also on the broader economy from days lost from
work and productivity losses more generally. Moreover the impact of depression on work —
days absent and reduced effectiveness — will have income and career advancement
implications for the individuals with the illness. Less readily measured — certainly not easily
expressed in monetary terms — but of considerable importance are the affects of depression on
family role and social role performance (Brown et al., 1978).

It is therefore important that evaluations of costs and outcomes take a wide cost perspective
that includes not only health service costs, and social and non-statutory service costs, but also

losses to the economy and to the individual and family. For example, the direct cost of
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depression in England (Thomas et al., 2003) included the cost of hospital contacts, general
practice consultations, drug consumption, while indirect costs included morbidity costs
measured in terms of absenteeism and mortality costs in terms of the number of deaths due to
suicide. Private costs to family and carers were excluded in this study. These costs are
summarized in Figure 1. Clearly a relatively small proportion of total costs fall on direct
treatment costs and the cost of the drug, total costs are driven by the ability of patients to
return to work (morbidity costs). However, we shall see that analyses including morbidity and
mortality costs are relatively rare. Instead most economic evaluations have tended to take a

health systems approach, only including costs to primary and secondary care and medication.

Figure 1
The costs of depression in England, 2000 from (Thomas et al., 2003)

@ Primary care cost @ Medication O Secondary care cost
0 Morbidity cost | Mortality cost

The need for this wider perspective is illustrated by Simon et al (Simon et al., 2000a), who
reported secondary analyses of an RCT of an SSRI. They found that patients across both arms

(SSRI and TCA) whose symptoms had improved twelve months after the start of the trial
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were more likely to continue in paid employment (if working at baseline) or to return to work
(if not originally employed) compared to patients whose symptoms had not changed. Clinical
improvement was also associated with fewer work days lost though illness, but not with the
typical number of hours worked per week. For people whose symptoms improved there was a
marginally significant reduction in health care costs, although not until the second year after
initiating antidepressant treatment. The impact on employment was therefore both larger and
more immediate than the impact on health service costs. Another study shows that the impact
of symptom alleviation on workplace performance can be rapid (Berndt et al., 1998). At-work
performance in this US study improved for chronically depressed people as the severity of
their symptoms reduced. Over two-thirds of the observed improvement in work performance
was found to have occurred in the first four weeks after initiating treatment with an
antidepressant. In Canada, Dewa et al (Dewa et al., 2003) found that the use of recommended
antidepressants at recommended doses improved symptoms and in turn improved employment
outcomes for a large sample of workers. Similarly, the large-sample, six-country LIDO study
found that patients with improved depression symptoms had less absenteeism (Simon et al.,
2002). These employment changes are all the more significant in the face of ending stigma
and discrimination by employers against people with mental health problems (McDaid et al.,

2005).

4.3 Methodology-Economic evaluation®

4.3.1 Core questions

Decision makers face two central questions when considering whether to use or recommend a
particular treatment for depression. The first is the clinical question, which asks whether an

antidepressant is effective in improving patient health, or — when considering two or more

2 See chapter 18.1 for more detailed information in Annex 1 - Additional information on the types of economic
evaluation
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treatment options — which of them has the better or best outcomes. Once the decision maker
knows that a particular treatment is effective, s/he wants an answer to the second question: is
it cost-effective? That is, does the treatment achieve the improved outcomes or quality of life
at a cost that is worth paying?

These two questions (Is the treatment effective? Is it worth it?) sit at the heart of cost-
effectiveness analysis. While it is always going to be necessary to reformulate these questions
in ways that make them answerable with empirical research, their simplicity should never be
forgotten. However, providing answers to these questions is obviously nothing like as simple.
It must also be emphasized that cost-effectiveness analysis does what its name suggests: it
looks at both costs and effectiveness (outcomes). So, comparing the costs of one treatment
with another, without any evidence on outcomes, does not constitute an economic evaluation.
Such an exercise might be a helpful description of service utilization patterns and associated
costs, as we have just seen in looking at the cost-of-illness evidence, but it does not provide
enough information to assist service professionals, managers or others facing the choice
between two or more alternatives. Similarly, calculating the costs and outcomes of a single
service could be interesting but cannot be classed as an economic evaluation unless those
costs and outcomes are compared with equivalent data for another service, or even compared
with the option of ‘doing nothing’, and so again the study cannot tell us whether the service is
worth providing. Uncontrolled mirror design studies often run into this problem. It is
important to emphasize — as we shall note again below — that an intervention’s cost-
effectiveness is relative to the comparator in the evaluation, which makes the choice of

comparator crucial.

4.3.2 Types of economic evaluation

There are a number of different modes of economic evaluation, each with their associated data

needs, advantages, disadvantages and uses. Good accounts of health economic evaluation
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methods (although with very few mental health examples) are given by Drummond et al
(Drummond et al., 2005) and Drummond & McGuire (Drummond et al., 2001). The methods
used in health economic evaluations are developing quite rapidly and consequently some of
the techniques mentioned later in this report have been in use in empirical studies for only a
short time.

A detailed account of the methods for economic evaluation is given in appendix X. In brief,
cost-effectiveness analysis combines costs with a single disease-specific outcome measure
such as a depression symptom scale. The incremental cost-effectiveness ratio (ICER) is
computed as the difference in cost between the two treatments divided by the difference in
outcomes. In a cost-utility analysis, effectiveness is reduced to a single outcome index of
utility such as the quality adjusted life year (QALY) or disability adjusted life year (DALY).
Incremental cost-utility ratios can thus be calculated and compared over different conditions
and disease areas, allowing strategic decision makers in a health system to judge whether
resources are most effectively deployed in say, treating depression or treating breast cancer.
Cost-benefit analysis generates monetary valuations of outcomes to compare costs and
benefits directly, which in principal opens up a wider set of comparisons for decision makers,
including non-health care options. In cost-consequence analysis, costs are reported alongside a
range of outcome measures in an attempt to capture the broader picture of the impact of the
intervention. Finally, cost-minimization analysis involves assessment of costs only, given the
already established equality of outcomes. A summary of methods for economic evaluation is

given in Table 1.
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1 Tablel

2  Methods for economic evaluation

Type of analysis

Outcome

Advantages

Disadvantages

Cost-effectiveness

Disease-specific
outcome such as
depression scale

Meaningful and
understandable
analysis

Can not compare
across diseases

Cost-utility

Single outcome such
as QALY or DALY

Can compare across
diseases

Not suitable in all
disease areas
particularly mental
health because of
difficulties of utility
measurement

Cost-benefit

Monetary

Understandable and
simple analysis

Difficult to convert
health outcomes into
monetary terms

Cost-consequence

Specific range of
disease- and other

Includes range of
outcomes in analysis

Difficult to draw firm
conclusions if
outcomes move in
different directions

Cost-minimization

Outcomes must be the
equal

Understandable and
simple analysis

Can rarely be used
because outcomes are
rarely known with
certainty to be equal.

4.3.3 Search strategy

20

We carried out a systematic review, searching on MEDLINE, EMBASE and Psychinfo for

the period January 1985 to November 2005. The search was restricted to articles with the key

words ‘depression’ or ‘depressive disorder’ and °‘cost and cost analysis’, or ‘cost-

effectiveness’, or ‘economic’. Following the search of the databases, a hand-search of the

references of included articles was undertaken to identify any relevant studies. Information on

the articles was recorded using a structured pro forma and included consideration of the

following inclusion criteria:

» Focus on adults with depression

» Comparative analysis of alternative interventions
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» Undertaken within a randomized controlled trial (RCT), non-random comparison or
modeling study

» Considered the cost-effectiveness of antidepressants, or of care or case management
when in combination with, or compared to antidepressants or of physical treatments.

* Includes the systematic assessment of both costs and outcomes, including cost-
effectiveness, cost-utility, cost-benefit, cost-consequence and cost-minimization

analysis

4.4 Economic evidence for pharmacological treatment options

The literature search retrieved almost 3000 references, although only 50 are included in the
final review. Papers were excluded because they did not focus on depression, they did not
include costs or they did not compare two or more alternative interventions. The relative cost-
effectiveness of antidepressants is determined by a number of factors, most importantly the
relative efficacy. The SSRIs and other newer antidepressants have a considerably higher
purchase price than the TCAs, and higher drug costs can lead to higher total costs. However it
is unclear how long this trend will continue as many of the SSRIs and newer antidepressants
are now coming off patent and in many countries (though not all) are then sold generically at a
lower price: for example, in March 2000 a 30-day supply of fluoxetine (Prozac) in the UK
cost £19.34 but by March 2005 the equivalent generic fluoxetine price was £2.11. Cost-
effectiveness is also influenced by patient adherence. Adherence is generally low and dropout
rates high among individuals commencing antidepressant treatment, which impacts on the
effectiveness of the drug. One explanation for poor adherence is the unpleasant side effects
associated with the drugs; these include as dry mouth, sedation and blurred vision. If the
SSRIs and the other newer antidepressants have better side-effect profiles than the TCAs, the
newer preparations may improve adherence and outcomes and thus also improve cost-

effectiveness.
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4.4.1 Selective serotonin reuptake inhibitors (SSRIs)

We identified 32 papers that appraised the cost-effectiveness of SSRIs for depression, though
only seven used data from prospective trials or naturalistic settings, with the remaining
evidence coming from ‘models’.

Simon and colleagues (Simon et al., 1996; Simon et al., 1999a) carried out a prospective,
naturalistic, randomized trial with economic evaluation comparing alternative antidepressant
therapies. Patients attending primary care clinics in the US and initiating antidepressant
treatment were randomized to fluoxetine (an SSRI) or desipramine or imipramine (TCAS). In
the short-term (six-months) treatment dropout was lower, there were fewer adverse effects,
and achievement of a therapeutic dose was more likely among patients randomized to receive
fluoxetine. However, there were no significant differences in clinical outcomes or quality of
life, nor were there any significant differences in cost, because the higher drug acquisition
cost of fluoxetine was offset by lower outpatient and inpatient service use. A similar pattern of
results was found at the two-year follow-up. The authors concluded that restricting the first-
line use of fluoxetine in primary care would probably not reduce overall treatment costs due to
the lower hospital service utilization in that group.

Other RCTs have compared SSRIs with other antidepressants and psychological therapies.
One compared the costs and outcomes of fluoxetine, citalopram and amitriptyline for major
depression in Europe and Central Asia and found no significant differences in cost or outcome
between interventions (Hosak et al., 2000). The authors concluded that amitriptyline was no
less expensive or more effective than citalopram or fluoxetine and advised that there was no
advantage to restricting patients from treatment with SSRIs. Another compared SSRIs,
placebo and psychological treatment for common mental disorders including depression in
Goa, India (Patel et al., 2003). Psychiatric outcomes were significantly better with
antidepressant than placebo at two months but no significant difference was detected at 12

months. Costs were lower in the SSRI group, suggesting that antidepressants are more cost-
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effective than placebo. Psychological treatment resulted in worse outcomes and higher total
costs than placebo. The authors argued that affordable antidepressants such as fluoxetine
should be the treatment of choice for common mental disorders in general health care settings
in India, since they are associated with improved clinical and economic outcomes, particularly
in the long-term.

Retrospective analysis of existing data was used to measure the cost-effectiveness of sertraline
and TCAs for depression in primary care in the UK (Forder et al., 1996). The average cost of
treatment was slightly greater for those receiving TCAs due to greater use of psychiatric
services. In terms of cost-effectiveness, sertraline was found to dominate TCAs for all
definitions of costs and outcomes.

In an attempt to clarify the relative cost-effectiveness of antidepressants as a first choice
treatment for depression in primary care, Peveler and colleagues (Peveler et al., 2005) carried
out a randomized controlled trial comparing TCAs, SSRIs and the TCA-related antidepressant
lofepramine. The UK-based study found no significant difference in costs or outcomes
between groups. However, for values placed on an additional QALY of over £5000 — the
approach taken in examining net benefits or plotting a cost-effectiveness acceptability curve —
treatment with SSRIs was likely to be the most cost-effective strategy. The evidence from
RCTs and retrospective analyses suggests that SSRIs are more cost-effective treatments for
depression than TCAs or placebo. Despite higher acquisition costs, SSRIs do not appear to
increase overall treatment costs as a result of reductions in subsequent health service
utilization. In addition, SSRIs may generate better outcomes. In comparison to the limited
availability of economic evaluations from naturalistic settings and RCTs, there is a plethora of
studies using modeling techniques to estimate the cost-effectiveness of SSRIs for depression.
These models tend to use data from existing evidence for clinical effectiveness and outcomes
but expert opinion on costs and transition through the model, and are based in a variety of

health systems and settings. The studies vary substantially
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in the quality of the data used, the robustness of assumptions employed, the techniques used
to test them and generate findings, and consequently their usefulness for this review. A
decision-analytic model was used to analyze the cost-effectiveness and cost-utility of SSRIs
and TCAs in various combinations for major depression in Canada and is a good example of
how the evidence on the relative cost-effectiveness of the two types of antidepressant can be
summarized (Canadian Coordinating Office for Health Technology Assesment, 1997). The
meta-analysis of available clinical evidence showed that there were no statistically significant
differences between the efficacy, completion rates and dropout rates of the antidepressants
considered. The perspective of the economic evaluation was that of the health care system so
only direct health care costs were included. The study suggested that from a Canadian
perspective both TCAs and SSRIs should be part of an effective treatment strategy and that
further research, preferably from RCTs, was needed to investigate the long-term cost-
effectiveness of treatment for major depression.

In an early model Jonsson and Bebbington (Jonsson et al., 1994) compared the cost-
effectiveness of paroxetine and imipramine in people with depression in the UK. The 12-
month cost per successfully treated patient was lower with paroxetine than imipramine,
indicating that paroxetine was the more cost-effective. The results were sensitive to
assumptions concerning the relative efficacy of the drugs, particularly treatment failure, and
the authors concluded that although paroxetine had a high cost per day when patient
adherence and the total cost of treatment are taken into account, it was the more cost-effective
option. However, these findings were questioned a few years later when the model was
reassessed with some key assumptions challenged and changed (Woods et al., 1997). With
revised assumptions the model demonstrated that the TCA was at least equally if not more
cost-effective than the SSRI. The authors advised that a policy of using TCAs as a first choice
antidepressant, with SSRIs reserved for those patients not doing well, appears more cost-

effective than the reverse sequence. The two studies use the same data but generate different
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results, confusing the issue of cost-effectiveness and highlighting the importance of the
assumptions made in economic models.

Other modeling studies present evidence of the cost-effectiveness of SSRIs compared with
TCAs (Le Pen et al., 1994; Nuijten et al., 1995) and compared to usual care (Nuijten et al.,
1998) although no statistically significant differences in costs are reported. However there is
evidence suggesting that SSRIs are more costly and more effective that usual care (Kind et al.,
1995). When maintenance treatment with SSRIs is compared to episodic treatment with a
TCA, there are improved outcomes, but alongside higher costs (Hatziandreu et al., 1994).
Evidence of the cost-effectiveness of escitalopram compared with SSRIs and other newer
antidepressants is accumulating. However, the majority of the evidence is from one economic
model however, applied to different health systems. In Austria, Belgium, Sweden, Norway
and Finland, escitalopram was the dominant treatment strategy, achieving better outcomes
with lower costs, both when health care and broader societal costs are considered for patients
with severe depression (Demyttenaere et al., 2005; Francois et al., 2002; Francois et al., 2003;
Hemels et al., 2004a; Lothgren et al., 2004). It was also cost-effective in treating severe
depression in Austria (Hemels et al., 2004b). When the model was applied in the UK,
escitalopram was found to be a cost-effective option compared with generic citalopram (Wade
et al., 2005a; Wade et al., 2005b) and had a comparable cost-effectiveness profile to the newer
antidepressant venlafaxine. Only one prospective evaluation of escitalopram has been carried
out as part of an RCT. Fernandez et al. (Fernandez et al., 2005) demonstrated that
escitalopram had similar efficacy to venlafaxine and patient costs were lower in the
escitalopram group, though not significantly so. In both the models and the RCT, the

reduction in costs was due to reduced hospitalization in the escitalopram group.
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4.4.2 Selective serotonin and noradrenaline reuptake inhibitors (SNRI)

In common with evidence of the cost-effectiveness of SSRIs, decision and Markov models
dominate economic evaluations for the newer antidepressants. The cost-effectiveness of
venlafaxine for major depressive disorder has been estimated using models in a number of
health care systems: Germany, Italy, Netherlands, Poland, Spain, Sweden, Switzerland, UK,
United States and Venezuela (Casciano et al., 2001; Doyle et al., 2001). Using results from
meta-analyses, venlafaxine had the highest expected success rate and the greatest number of
symptom-free days in all countries. It yielded a lower expected cost in all countries except
Poland in the inpatient setting, and Italy and Poland in the outpatient setting. The authors
concluded that venlafaxine is a more cost-effective treatment than the alternatives and
suggested that increased utilization of the compound in most settings across Europe and the
Americas would have favorable impacts on health care payer budgets. The model was
reanalyzed when new data became available on the probability of relapse with different
antidepressants (Casciano, 2003). The revised study disputed the treatment dominance of
venlafaxine and concluded that venlafaxine was more effective than SSRIs but also more
expensive.

The cost-effectiveness of venlafaxine for people in the acute phase of major depressive
disorder was evaluated in a UK outpatient setting (Freeman et al., 2000). The model
demonstrated that venlafaxine offered statistically significant improvements in depression-
free days and, from a health care perspective, the cost per depression-free day was lower for
venlafaxine than for SSRIs or TCAs. Lenox-Smith and colleagues (Lenox-Smith et al., 2004)
updated the Freeman model using revised data on costs and outcomes. They found that using
venlafaxine as a first-line treatment strategy, and switching to an SSRI if necessary, was a
dominant treatment strategy over first-line treatment with an SSRI, resulting in better
outcomes with lower costs. A similar evaluation was undertaken in Italy (Casciano et al.,

1999). The results suggested that venlafaxine was more cost-effective compared to SSRIs and
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TCAs for both inpatients and outpatients with respect to cost per successfully treated patient
and cost per symptom-free day. Extended-release venlafaxine was found to be a cost-effective
strategy among people with depression in Austria (Howard et al., 2004). Finally, venlafaxine
for people with major depressive disorder has been evaluated in both inpatient and outpatient
settings in Canada and the US (Einarson et al., 1995; Einarson et al., 1997; Trivedi et al.,
2004; van Baardewijk et al., 2005). Results from these studies suggested that venlafaxine was
more effective, but costs were either more, less or the same than with treatment with other
antidepressants. The results of all the models above are highly sensitive to the assumptions
made and the unit costs used. At present, and on the basis of available evidence, it is difficult

to draw firm conclusions on the cost-effectiveness of venlafaxine for depression.

4.4.3 Noradrenergic and specific serotonergic antidepressant (NaSSA)

Only one study prospectively collected and analyzed data on cost-effectiveness, focusing on
mirtazapine versus paroxetine in UK primary care attenders with depression (Romeo et al.,
2004). Mirtazapine treatment resulted in significantly greater improvements in quality of life
than paroxetine at 26 weeks. Although no significant cost differences were observed between
the two groups, societal costs were lower with mirtazapine than with paroxetine. The results
suggest that mirtazapine may be a cost-effective treatment choice for depression in a primary
care setting.

Mirtazapine for people with moderate to severe depression has been investigated in modeling
studies for the UK and Austria. In the UK study Borghi and Guest (Borghi et al., 2000)
demonstrated that mirtazapine was both more effective and less costly when compared to
amitriptyline and fluoxetine. The higher acquisition costs of the preparation were offset by the

lower costs of managing adverse events and lower health service utilization. In Austria,
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Brown and colleagues (Brown et al., 1999) established the cost-effectiveness of mirtazapine

when compared to other antidepressants.

4.4.4 Serotonin modulating antidepressants (SMA)

Two models have evaluated the cost-utility of nefazodone in depression, from the perspective
of a US managed care organisation (Revicki et al., 1997) and a Canadian health insurance
organisation (Anton et al., 1995). In both models, cost-effectiveness was estimated for a 30
year-old woman with active depression and in both studies the findings suggested that
nefazodone is a cost-effective treatment compared with imipramine (a TCA) or fluoxetine (an
SSRI). The results were highly sensitive to the assumptions made in the model, particularly

those concerning efficacy and dropout.

4.5 Evidence on the cost-effectiveness of antidepressants and care
management

The way in which individuals starting antidepressant treatment are managed clinically may
influence their outcomes and thus the cost-effectiveness of the antidepressants. Three studies
have investigated the cost-effectiveness of care management versus usual care in patients
starting antidepressant treatment. Care management involves patient education, shared
decision-making and monitoring. In two trials clinical outcomes suggest there are no
significant difference in depression-free days or in health care costs (Simon et al., 2000b;
Simon et al., 2002). However, a decision-analytic model suggested that an increase in the
appropriateness of care as seen in a care management programme is likely to improve
functioning outcomes and increase the value of health care spending in terms of health

benefits (Sturm et al., 1995).
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Box 1
Summary of economic evidence on antidepressant treatments for.

What we know:

» Evidence of the cost-effectiveness of SSRIs compared to TCAs is persuasive.

»  Evidence of the cost-effectiveness of the third-generation SSRI escitalopram compared to other
SSRIs is accumulating.

» On the basis of available evidence, venlafaxine and mirtazapine appear to be cost-effective
alternatives to SSRIs.

* New care arrangements have demonstrated their value in enhancing the effectiveness of
antidepressants

What we do not know:

+ Large-scale real-life (RCT or observational) comparisons of newer antidepressants to SSRIs have
yet to be undertaken.

*  Modeled analyses have limited application because of quality of the data on which they are based
and the assumptions made.

* Most studies are based in developed countries and, given the fundamental differences in health
systems across the world, it is difficult to know whether their findings can be generalized
to other countries.

4.6 Economic evidence for pharmacological treatment options

The economic evidence has some limitations. Firstly, results from clinical trials are frequently
inconclusive due to short follow-up periods and inadequate power to demonstrate differences
in costs. Secondly, the results from economic models are strongly influenced by the
assumptions made; in many cases conclusions have changed when new evidence has become
available, or when medication prices have changed, or when a different view has been taken
on the likelihood of an assumption (particularly in modeling studies). Notwithstanding these
points, it is possible to identify some trends in the results, as well as some areas where further
research is needed.

Evidence of the cost-effectiveness of SSRIs compared to TCAs is persuasive. Many studies
have demonstrated that SSRIs have higher acquisition costs but lower subsequent health
service costs, a pattern that may increase as SSRIs become available generically at much
lower prices. Evidence of the cost-effectiveness of the SSRI escitalopram is accumulating.

Although it has a higher cost than the now generic citalopram, models have demonstrated that
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it achieves better outcomes and decreases the likelihood of an inpatient stay, resulting in lower
costs.

Newer antidepressants have entered a crowded market, and except in one instance real-life
(RCT or observational) comparisons to existing antidepressants have yet to be undertaken (or
at least published). In common with other evidence from economic models, it is difficult to
summarize the cost-effectiveness of these interventions. In many cases, the models that have
been constructed have relied entirely on expert views to project the costs, and the precise
methods used by the expert panels to arrive at their resource use estimates are often not
described fully or clearly in the literature. These inadequacies limit the generalizability and
applicability of these studies and make it difficult to draw firm conclusions. On the basis of
available evidence, however, venlafaxine and mirtazapine appear to be cost-effective
alternatives to SSRIs.

Psychotherapy is cost-effective in some patient groups, but when compared directly to
antidepressants, their cost-effectiveness is unclear. The economic value of combining
psychotherapy with pharmacotherapy needs further examination.

Finally, new care arrangements have demonstrated their value in enhancing the effectiveness
of antidepressants, but studies have only taken place in the USA and — given the fundamental
differences in health systems across the world — it is difficult to know whether their findings

can be generalize to other countries.

4.7 Implications — economic evidence for pharmacological treatment
options

Growing awareness of the need to improve not only the effectiveness but also the cost-
effectiveness of health care interventions has produced various streams of demand for
economic evidence. Two are relevant here. There are requests for measures of the overall

resource or cost impact of a particular health problem, leading to cost-of-illness and ‘global
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burden’ studies. A lot of attention has recently focused on some of the non-health care costs —
which, as we have seen, can be very large for many people with depression. While cost-of-
illness calculations can be helpful in order to raise awareness of the scale and breadth of
impact of mental health problems, they are no substitute for evaluations that look at both costs
and outcomes. There are also demands for economic evaluations of particular treatments or
policies, generating cost-effectiveness and similar analyses, either carried out within clinical
trials or using routinely collected, naturalistic data. Well-conducted economic evaluations can
contribute pertinent evidence to the discussion and development of policy and practice. They
can support decisions relating to the funding and provision of services and can help to
improve the efficiency with which scarce health care and related resources are allocated. In
this chapter we have reviewed the economic evaluation evidence on antidepressant
medications, drawing on a new systematic search of the international literature. The quality of
many studies is disappointing. Among the methodological weaknesses are:
« small sample sizes, leaving studies under-powered to test the economic hypothesis;
* narrow measurement of costs;
 the relative rarity of randomized controlled trials, and hence few studies with strong
internal validity;
» also few large observational studies with appropriate standardization, and hence
limitations on the external validity of some evidence; and
» the scarcity of cost-utility analyses and cost-benefit analyses, making it impossible to
use the existing evidence base to make comparisons of resource efficiency outside the
mental health system.
In many areas the economic evidence relied entirely economic modelling. These models are
based in many cases on expert views to project the costs, and the precise methods used by the

expert panels to arrive at their resource use estimates are not described fully and clearly in the
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literature. These inadequacies limit the generalisability and applicability of these studies and
make it difficult to draw firm conclusions.

Economic evaluations of antidepressant treatment for depression are inherently context-
bound. These evaluations describe the consequences of both the illness and its treatment for
service systems and social relations, and these latter will vary from country to country, and
often from locality to locality. Making generalizations across countries is therefore more
difficult than with, say, clinical evaluations. The almost complete absence of economic
evidence on depression treatments for all but a very few health systems of the world is

therefore a further limitation.

4.8 Economic evidence for psychological treatment options

Depression is widely treated with psychological therapies including cognitive behavioral
therapy (CBT), counseling and psychotherapy. Psychological therapies such as cognitive
behavioural therapies and psychotherapy have proven effectiveness in depression (see section
15.1), so economic evaluations essentially aim to investigate whether high initial treatment
costs are offset by potentially lower drug costs and fewer visits to other health care
professionals (the cost-offset question) or if the additional costs are worth paying because of
improved outcomes (the cost-effectiveness question). In standard care, psychological
treatments generally tend to be delivered alongside treatment as usual, which may or may not
include an antidepressant, and this is reflected in the evaluative literature. In some instances,
however, antidepressants have been directly compared to psychological therapies and we
concentrate on this literature here.

In an early economic analysis, 120 patients initiating treatment for depression were
randomized to one of four interventions: CBT by a clinical psychologist, counseling and case
work by a social worker, amitriptyline prescribed by a psychiatrist and usual care from a

general practitioner (Scott et al., 1992). After 16 weeks, there were improvements in
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depressive symptoms in all treatment groups, but total treatment costs were twice as much in
the specialist treatment groups compared to routine care. With such a short period of follow-
up, it was difficult to draw conclusions and the authors recommended a full economic
evaluation with longer follow-up and one that included a wider definition of cost. More
recently, Miller and colleagues (Miller et al., 2003) compared counseling and antidepressant
therapy for the treatment of mild to moderate depression in primary care. At twelve-month
follow-up, there were no significant differences in outcomes and costs. Bootstrap analysis
showed that the antidepressant intervention was the dominant cost-effective strategy for the
majority of patients, indicating that the cost-effectiveness of counseling compared to
treatment with an antidepressant for depression in primary care has not been proven.

The cost-effectiveness of psychotherapy and medication was investigated in trials in Canada,
the US and the UK. In one study, patients with dysthymia were randomized to interpersonal
psychotherapy (IPT), IPT with sertraline (an SSRI) or sertraline alone in an RCT in primary
care (Browne et al., 2002). Clinical outcomes at two-year follow-up demonstrated that there
were no statistically significant differences between sertraline alone and sertraline plus IPT,
but both were significantly more effective than IPT alone in reducing depressive symptoms.
Societal costs were significantly lower in the IPT group, but there was no synthesis of costs
and effects so the incremental cost-effectiveness of the treatment is not known. The authors
stressed the importance and potential economic value of combining psychotherapy and
pharmacotherapy.

IPT, pharmacotherapy with nortriptyline (a TCA) or usual care were compared in a cost-
effectiveness analysis in the US (Lave et al., 1998). Both IPT and the pharmacotherapy
generated better outcomes than usual care at follow-up although the pharmacotherapy group
did slightly better than those assigned to IPT. Costs were higher in the IPT and

pharmacotherapy groups compared to usual care. The incremental cost per QALY gained was



Barrett, Knapp 5/2006 34

US$11,695 for nortriptyline and US$15,358 for IPT. Although the differences were not
statistically significant, from a decision making perspective there is a preference for the drug
treatment.

A modeled cost-utility analysis compared IPT, imipramine (a TCA), a combination of the
two, and placebo in patients with recurrent depression (Kamlet et al., 1995). Modeling and
simulation methods were used to estimate the costs and benefits associated with each
maintenance therapy and the authors demonstrated that the drug maintenance treatment was
cost-effective.

Among patients with depression who had a partner with a criticizing attitude, significant
improvements in outcomes were found in patients randomized to couple therapy compared to
those randomized to antidepressants (Leff et al., 2000). There were higher treatment costs in
the therapy group, but the higher costs were moderated by decreased use of other services
resulting in no significant differences in cost at follow-up. The authors warned that the results
could not be generalized beyond individuals with depression who are living with a
heterosexual partner and that conclusions were limited by large amounts of missing data in the
economic evaluation.

Box 2

Summary of economic evidence on psychological treatments and antidepressants for
depression.

What we know:

»  Psychotherapy is cost-effective in some patient groups, but their cost-effectiveness compared to
antidepressants is unclear.

What we do not know:

* The economic value of combining psychotherapy with pharmacotherapy needs further
examination.
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5 Diagnosis and Epidemiology 5.1

Diagnosis of depressive disorders

According to the world health organization (WHO) depressive disorders are of outstanding socio-economic and
health-economic importance because they are the psychiatric disorders most frequently causing psychosocial
disability as described in chapter 5.2. Despite intensive biologically oriented psychiatric research over the last
decades the etiology of depressive disorders is not yet fully understood, although a multifactorial genesis is
supposed. Besides psychological and social factors biological variables apparently play a major role, which lead
in their whole to a disturbed central nervous homeostasis. The so-called catecholamine- and serotonin-deficiency
hypothesis (Burke et al., 1995), which postulates a deficiency of monoamines (noradrenalin and serotonin)
within the synaptic cleft, plays a major role in the understanding of the pathophysiology of depression.
Depressive syndromes responsible to specific antidepressant therapies are classified within diagnostic entities
using operationalized diagnostic systems such as the Diagnostic and statistical manual of mental disorders
(actually revised version 1V) (American Psychiatric Association, 1994) or the International Classification of
Diseases (actually version 10) (World Health Organization, 1992). Depressive disorders are characterized by
single or recurrent depressive episodes which last at least a time period of two weeks. A variety of symptoms
such as affective symptoms, psychomotor disturbances, disturbances of cognition and memory, somatic

complaints and psycho-vegetative disturbances are present (Table 2).
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Table 2

Symptomatology of depressive disorders (American Psychiatric Association, 1994; World Health
Organization, 1992; World Health Organization, 2005a)

Category of depressive symptoms Symptom list
Affective symptoms « » Depressed mood
Anxiety
Psychomotor disturbances + « Retardation
e Agitation

Loss of energy and activity

Disturbances of cognition and memory .« Feelings of guilt
Feelings of worthlessness
Mood congruent and -incongruent
** delusions
Concentration deficits
Memory deficits

Psychovegetative disturbances and somatic »  Sleep disturbances (insomnia, early
complaints . « Mmorning awakening)

.. Diurnal changes
.. Loss of appetite and weight
. Sexual dysfunction
Constipation
Pain syndromes
Hypertonia
Tachycardia

To diagnose a major depressive disorder (MDD), according to the DSM-IV five main criteria of depression,
according to ICD-10 a minimum of two main symptoms and 2 accessory symptoms have to be present (see Table

3 adopted from (Bauer et al., 2002b)).
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Table 3

Classification and criteria of major depressive disorder (DSM-1V) (American Psychiatric
Association, 1994) and depressive episode (ICD-10) (World Health Organization, 1992)

DSM-1V

Major depressive disorder
A. single episode (296.2x)
B. recurrent (296.3x)

Criteria major depressive episode (abridged):

A Over the last 2 weeks, 5 of the following features
should be present most of the day, or nearly every day
(must include 1 or 2):

1. depressed mood

2. loss of interest or pleasure in almost all
activities

3. significant weight loss or gain (more than 5%
change in 1 month) or an increase or decrease
in appetite nearly every day

4. insomnia or hypersomnia

5. psychomotor agitation or retardation
(observable by others)

6. fatigue or loss of energy

7. feelings of worthlessness or excessive or
inappropriate guilt (not merely self-reproach
about being sick)

8. diminished ability to think or concentrate, or
indecisiveness (either by subjective account
or as observed by others)

9. recurrent thoughts of death (not just fear of
dying), or recurrent suicidal ideation, or a
suicide attempt, or a specific plan for
committing suicide.

B The symptoms cause clinically significant distress or
impairment in social, occupational, or other important
areas of functioning.

C The symptoms are not due to a physical/organic
factor or illness

D The symptoms are not better explained by
bereavement (although this can be complicated by
major depression).

Table adopted from (Bauer et al., 2002b)

ICD-10
A. Depressive episode (F32)

B. Recurrent depressive disorder (F33)
Severity:

*  mild (F--.0): at least 2 main symptoms, plus
at least 2 accessory symptoms; none of the
symptoms intense

* moderate (F--.1): at least 2 main symptoms,
plus at least 3 accessory symptoms; some
symptoms marked

»  severe (F--.2): all 3 main symptoms, plus at
least 4 accessory symptoms; some symptoms
severe with intensity

Criteria of depressive episode (abridged):
Minimum duration of episode: about 2 weeks
Main symptoms:

1. depressed mood

2. loss of interest and enjoyment

3. reduced energy, increased fatigability
Accessory symptoms:

1. reduced concentration and attention
reduced self-esteem and self-confidence
ideas of guilt and unworthiness
agitation or retardation
ideas or acts of self-harm or suicide
sleep disturbances 10.
loss of appetite.

© gk wd
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Nevertheless the presence of specific subtypes within the same diagnostic group influences both the response to
specific antidepressant therapies and the probability for antidepressant treatment failures. In addition comorbid
conditions may influence not only the choice of specific therapies, but also safety features and the clinical

effectiveness of the treatment.

5.2 Specific features of manifestations of depressive syndromes

5.2.1 Single or recurrent episodes of major depressive disorder (DSM-1V),
depressive episode or recurrent depressive disorder (ICD-10)

Within both diagnostic instruments, DSM-IV and ICD-10, a variety of clinically distinguishable depressive
syndromes are summarized within one diagnostic group. For estimation of both, the benefit of the treated
patients during the first treatment days and the probability of response to the first antidepressant treatment trial, it
is helpful to subdivide this diagnostic group in subgroups that can be separated predominantly clinically, but also
using biological measures such as the activity of the hypothalamic-pituitary-adrenal (HPA)-axis. Moreover the
implementation of subgroup characteristics in treatment plans and the decision which antidepressant therapeutic
option should be used as a first line-treatment may enhance antidepressant effectiveness and shorten the time to

clinically relevant response.

5.2.1.1 Severity of disease

Despite the fact that there is no common consensus about the exact separation of the different groups a single or
recurrent episode can be classified as mild, moderate or severe depressive disorder. Besides the clinical judgment
e.g. using the diagnostic criteria according 1CD-10 or the Clinical global impression scale (CGI-S, Item I,
severity of disease) (National Institute of Mental Health, 1976) severity groups can be separated using depression
rating scales such as the Hamilton rating scale for depression (Hamilton, 1986) or the Montgomery-Asberg
rating scale for depression (Montgomery et al., 1979).

This subdivision is of clinical importance because there is broad consensus in literature that only mild to
moderate depressive syndromes should be treated with psychotherapy without additional biological therapies
such as pharmacotherapy or electroconvulsive therapy (ECT). Furthermore there is a distinct probability of
response using phytotherapeutics such as St. Johns worth (Kasper, 2001; Laakmann et al., 1998) or
benzodiazepines without antidepressants (even if this option is not recommended) (Laakmann et al., 1996) only

in those subgroups of mild to moderate ill patients. Furthermore there is some evidence that especially severe
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depressive syndromes show a better treatment response after ECT, using tricyclic antidepressants (TCA) or

dually acting substances such as venlafaxine, duloxetine or mirtazapine.

5.2.1.2 Psychotic depression

Psychotic features of depression such as hallucinations or delusions, e.g. delusional hypochondria, feelings of
guilt or nihilistic thoughts are predominantly mood congruent, but may also be noncongruent to the depressed
mood. Depressive episodes with psychotic symptoms are in most cases characterized by particular severity of the
disease including a high suicide risk. This additional risk factor has to be implemented in the treatment plan. In
patients suffering from psychotic symptoms a combination of the antidepressant therapy with a neuroleptic
medication is recommended due to the estimated better treatment outcome (Coryell, 1996). Moreover, ECT has
taken into account as a possible first line treatment due to the high effectiveness during acute-treatment (Coryell,
1998) and the more favorable long-term outcome (Birkenhager et al., 2004) in this subgroup of patients,
especially in comparison to pharmacotherapy (American Psychiatric Association Committee on
Electroconvulsive Therapy et al., 2001). In addition early consideration of lithium augmentation is recommended

especially in this patient group in case of antidepressant treatment failures (Bauer et al., 2003; Price et al., 1983).

5.2.1.3 Treatment resistance / non-response to antidepressant treatment

About 50% of depressed patients are not responding sufficiently during a first course of an adequate
antidepressant pharmacotherapy. Adequacy of treatment includes the use of a treatment with proven efficacy
during a time interval of at least 4-6 weeks in a sufficient therapeutical dose range including reliable patient
adherence to therapy (Fava, 2003a; Kupfer et al., 2003; Sackeim, 2001). Half of these patients fail to respond to
a second antidepressant treatment trial. Some authors include the use of augmentation strategies in the definition
of treatment resistance. As described further below several pharmacological treatment strategies including
adjustment of dosage, switch to an antidepressant of another class, switch to an antidepressant of the same class,
combination therapies with more than one antidepressant, pharmacological and non-pharmacological
augmentation strategies are suitable without possibility to predict the most effective treatment strategy for an
individual patient. Nevertheless the use of ECT in comparison to all of these strategies is clinically more

effective (ECT review group, 2003).
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5.2.1.4 Other clinical features with possible impact on antidepressant therapies

5.2.1.4.1 Catatonic features, agitated and retarded depression

Catatonic symptoms like stupor or catalepsy including severe psychomotor retardation, immobility and, on the
contrary, severe agitation can be seen also in depressed patients (Fink, 1992; Starkstein et al., 1996; Taylor et al.,
2003). Besides the extraordinary response to ECT (Fink, 1990; Rohland et al., 1993) which can lead to
recommendations as a first-line treatment, also administration of benzodiazepines during the acute phase
treatment can lead to immediate relief of symptoms. In addition in some patients suffering from agitation or
psychomotor retardation a first-line pharmacologic treatment according to the influence of antidepressants on
activity may be of clinical use (Kielholz, 1967; Kielholz, 1979). In clinical routine sedating antidepressants or
combinations of non-sedating antidepressants with sedating benzodiazepines are used in agitated patients

whereas activating substances are used in patients with predominant psychomotor inhibition.

5.2.1.4.2 Melancholic features

According DSM-1V melancholic features are characterized by a loss of the ability to feel pleasure and a variety
of somatic symptoms (Table 2) and psychomotor alterations. Therapeutic consequences of melancholic features
are similar to that for severe depression. Patients frequently are responding to augmentative strategies, such as

combination with lithium and sleep deprivation.

5.2.1.4.3 Atypical features

According DSM-1V in atypical depression two of the following criteria should be present: increase in appetite
and weight gain, hypersomnia, leaden paralysis and long-standing pattern of interpersonal rejection sensitivity.
Empirical data support the hypothesis that (irreversible) monoaminooxidase inhibitors (MAOI) and selective
serotonin reuptake inhibitors (SSRI) represent a first-line treatment option which is superior to other

pharmacological treatments (Andrews et al., 1994; Henkel et al., 2006).

5.2.1.4.4 Seasonal features

Patients suffering from depression recurring on a regular annual basis during fall or early winter and spring often
show subsequent symptoms of bipolar disorder (chapter 5.2.2). In addition depressive syndromes often are
characterized by atypical features (chapter 5.2.1.4.3).

If depressive symptoms reach at least moderate severity no specific differences in planning pharmacologic
treatments are recommended. As a difference to depressive syndromes without seasonal pattern, bright light

therapy (phototherapy) can be used as an early augmentation strategy (chapter 15.3.7). Because of the proven
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efficacy (Kasper et al., 1990; Rosenthal et al., 1985), bright light therapy can even be used as a monotherapy in
case of mild depression during a limited treatment trial, but the possibility of enhanced suicidal ideations during

phototherapy has to be taken into account (Praschak-Rieder et al., 1997).

5.2.1.4.5 Depressive syndromes in pain conditions

MDD and predominantly chronic pain are frequent comorbid conditions. Approximately 70% of patients with
major depression present with physical complaints (Simon et al., 1999b). For review see also (Fava, 2002). Both,
an aggravation of pain caused by somatic diseases and/or pain as a symptom within the depressive syndrome are
possible and contribute to a more difficult to treat disease. In addition other psychiatric diseases like somatoform
disorders, mixed psychiatric and somatic diseases such as fibromyalgia or somatic diseases, (e.g. neuropathic
pain) are regularly accompanied by depressed mood and exacerbating painful conditions. The best evidence for
an effective treatment of neuropathic pain exists for first generation antidepressants with a mixed serotonergic
and noradrenergic mode of action such as the TCA amitriptyline (Saarto et al., 2005). In addition during the last
years also evidence for the efficacy of second and third generation antidepressants in the treatment of pain
conditions with and without comorbid depression have been published. The efficacy of various
pharmacodynamic classes such as SSRIs, NARI, NaSSA (Mattia et al., 2002) and SNRIs (Barkin et al., 2005;
Gendreau et al., 2005) has been shown. It seems plausible that antidepressants with both serotonergic and
noradrenergic properties possibly are particularly effective in the treatment of pain and painful physical
symptoms. Also higher remission rates in these subgroup of MDD patients have been discussed recently (Fava,

2003b). Antidepressants now are also an essential supplement within a variety of therapeutic regimes for pain.
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5.2.1.4.6 Depressive syndromes in adjustment disorders

Due to the fact that the symptoms of adjustment disorders and MDD may be identical and also major depressive
episodes often occur after well defined psychosocial burden, it is not justified to offer patients suffering from
adjustment disorder other therapeutic regimes than MDD patients. This is especially true during the period of
acute treatment. And even if controlled efficacy trials in adjustment disorders are rare, both clinical experience
and retrospective studies (Hameed et al., 2005) suggest no difference in response rates within both diagnostic
entities. Differences in treatment plans may be of use utilizing psychosocial therapies in adjustment disorders
earlier and more intense, and maybe in shorter relapse preventing therapies if psychosocial conditions have been

stabilized.

5.2.2 Bipolar depression

Diagnostic criteria for a depressive episode due to a bipolar-1 disorder are the same as described already for the
case of unipolar depression (see chapter 1 and Table 3). In addition there has previously been at least one manic
or mixed episode including a period of abnormally and persistently elevated, expansive or irritable mood lasting
at least one week (or even shorter, if hospitalization is necessary). During this time period often grandiosity or
inflated self-esteem together with decreased need for sleep, hyperactivity, psychomotor agitation, racing thoughts
with flight of ideas, distractibility and a pressure to keep talking causing marked impairment in social
functioning is present. In case of a mixed episode these symptoms together with depressive symptoms are present
at the same time for at least one week. In case of bipolar-I1 disorder at least one episode of hypomania, a period of
manic symptoms of lesser severity which last at least 4 days has been present in the patients” history. Bipolar
depression is characterized by an identical syndrome in comparison to unipolar depression. Because during the
first depressive episode these information is not yet available, up to 50% of younger patients suffering from
depression during the first index episode receive the diagnosis of a bipolar disorder later (Goldberg, 2003).
Despite the fact of in comparison to unipolar depression more limited scientific evidence for the efficacy and
effectiveness of antidepressant therapies, the same substances leading to clinical improvement in unipolar
depression can be used in bipolar depression. Because of the increase of the switch-risk from depression to
hypomania or mania with the antidepressant potency (defined as efficacy in pharmacotherapy resistant cases)
predominantly SSRI may be considered as a first-line treatment (Grunze et al., 2002). Especially TCA, and
dually acting antidepressants such as combined serotonin and noradrenaline reuptake inhibitors (SNRI) are

recommended to be combined with mood stabilizers to prevent an enhanced switch risk.
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Although this review is dedicated to the use of antidepressants, it should be mentioned that there is also
reasonably good evidence for monotherapy with the mood stabilizers lithium and lamotrigine as well as with the
atypical antipschotics olanzapine and quetiapine (Yatham, 2005). However, there is no evidence so far that these

treatment regimens may be superior in efficacy when compared to antidepressants (Mdller et al., 2006).

5.2.3 Dysthymia and major depression with dysthymia (“double MDD)

Diagnostic criteria for dysthymia and MDD differ predominantly in severity and duration. Dysthymia is
characterized by a chronic depressive syndrome of lower severity in comparison to MDD. Also an additional and
superimposing major depressive episode can occur in patients already suffering from dysthymia, diagnosed then
as a “double depression” or “double major depressive disorder”. The differential diagnosis of both disorders is of
peculiar difficulty if a dysthymic episode is following a major depressive episode, because symptoms are then
indistinguishable from MDD with only partial remission, which should be diagnosed in this case. Only after a
full remission lasting at least six month, the subsequent dysthymic symptoms can be diagnosed as dysthymia.
Because the same antidepressant therapies are efficacious in both diagnostic entities, the acute treatment plans
can be identical for MDD, dysthymia and double MDD. In addition also a neuroleptic treatment such as
amisulpride (Rocca et al., 2002; Zanardi et al., 2005) may be of use. Due to the chronic nature of dysthymic
disorders an earlier implementation of psychotherapeutic approaches can be of use. In addition the treatment
goals should be formulated somewhat more reserved/carefully because those patients have a lesser probability

for a complete recovery (Judd et al., 1998).

5.2.4 Recurrent brief depression®

Recurrent brief depression (RBD) is characterized by at least monthly occurring depressive episodes of short
duration. The combination of MDD and RBD, called “combined depression” (CD), shows a relatively high
prevalence. Because of the substantially increasing risk for suicidal ideations and attempts, it is of clinical use to
take into consideration specific clinical properties of RBD and CD in treatment plans. In addition most trials
investigating antidepressant therapies are designed to judge the therapeutic efficacy only in MDD. Different

study designs are necessary to investigate RBD and CD properly. A variety of negative results after RCTs of

* Within DSM-IV recurrent brief depression can only be diagnosed as subthreshold MDD, within ICD-10 it is a
diagnostic category of recurrent depressive disorder
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SSRIs in the treatment of RBD have been published (e.g. (Montgomery et al., 1994)), but it was hypothesized
that denial of special methodological needs and highly selected patient samples have possibly been responsible
for for these results (Pezawas et al., 2001). So far efficacious treatment algorithms for RBD are not yet

established (Pezawas et al., 2005).

5.2.5 Major depression with comorbid psychiatric disorders

Because comorbid psychiatric disorders are a very common phenomenon in mood disorders (Pincus et al., 1999)
and influence treatment outcome significantly, an implementation of the kind and duration of comorbid

conditions in treatment plans for major depression is a useful procedure.

5.2.5.1 Axis | disorders

In more than half of the patients suffering from MDD a second axis | disorder or mixed occurrence of comorbid

axis I and Il disorders can be diagnosed (Pincus et al., 1999).

5.2.5.1.1 Anxiety Disorders

A lifetime prevalence of more than 40% for comorbid anxiety disorders such as panic disorder, phobias and
generalized anxiety disorder, has been found in patients suffering from MDD (Hasin et al., 2005). Especially
patients with MDD and comorbid panic disorder show differences in clinical course and severity of disease in
comparison to patients suffering from MDD alone (Grunhaus et al., 1994).

Because the comorbid condition can diminish the clinical effectiveness of an antidepressant pharmacotherapy
(Grunhaus et al., 1986) it should be taken into consideration in treatment plans. The administration of
antidepressants which have shown their efficacy within both diagnostic entities, MDD and anxiety disorders
together with implementation of specific psychotherapeutic options for depression and anxiety seems to be a

useful strategy.

5.2.5.1.2 Substance abuse

Alcohol, nicotine and illegal drug use disorders are a common phenomenon and comorbid condition in MDD
with a lifetime comorbidity of 40%, 30% and 17% respectively (Hasin et al., 2005). Because not only
pharmacokinetic and -dynamic drug interactions but also psychosocial consequences of drug abuse have relevant
impact on response- and recovery rates from MDD, a combined therapeutical approach addressing not only
MDD but also the comorbid condition is necessary. This is especially true for psychotherapeutic and

psychosocial approaches, but is also involved in pharmacological treatment plans, e.g. in choosing



Baghai, Grunze 5/2006 45

antidepressants of lower pharmacological interaction potential known for some SSRI and dually acting

antidepressants.

5.2.5.2 Axis Il personality disorders

About one third of MDD patients are suffering from an additional personality disorder. The most prominent
forms are obsessive-compulsive (16%), paranoid (10%) and schizoid (7%) personality disorders, but also other
forms can be seen in lower rates (Hasin et al., 2005). A commonly described phenomenon is a worse treatment
outcome in biological antidepressant therapies, but depression may be a positive predictive factor in the
treatment of personality disorders (Shea et al., 1992). An early implementation of psychotherapeutic approaches
in treatment plans together with adapted estimations about the time courses of the combined disease may be a

consequence.

5.2.6 Major depression with comorbid somatic disorders

5.2.6.1 Medical disorders

Depressive syndromes are a very common phenomenon in severe or chronic medical disorders. Because of the
homogeneity of depressive syndromes emerging from MDD, adjustment disorders, and organic depression
emerging from the medical disturbance directly or from depressiogenic effects of some medication (e.g. steroids,
interferon, chemotherapeutics etc.) the decision for an antidepressant treatment plan in addition to the necessary
medical treatment emerges not from etiological factors. It is dependent from the severity of depression, the
comorbid somatic risks and the somatic treatment.

If an organic factor is etiologically responsible for the depressive syndromes (“organic depression”) and the
organic disease can be treated directly, in case of mild to medium severe depression treatment of the organic
disease as a first line monotherapy (e.g. substitution of thyroid hormones in case of hypothyroidism) can be taken
into consideration. In case of severe depression or the presence of suicide risks an additional symptomatic
antidepressant treatment is obligatory. The same is true, if the organic factor can not be treated due to other
conditions (e.g. immune system suppressors in case of transplantations) or is incurable (e.g. stroke). Possible

organic causes for depressive syndromes are summarized in Table 4.



Baghai, Grunze 5/2006 46

Table 4

Examples of organic factors possibly etiologically responsible for depressive disorders

Category of organic diseases Organic illness

e Stroke
«  Dementia

Neurological disorders

*  Epilepsy

*  Chorea Huntington

*  Hydrocephalus

*  CNS infectious diseases
* CNS neoplasias

* M. Parkinson

* Narcolepsy

*  Sleep-apnea

¢ Trauma
e M. Wilson
Endocrine disorders *  Adrenal disorders
(M. Cushing, M.
Addison)

*  Hyperaldosteronism
*  Hyper- or Hypoparathyreoidism
*  Hyper- or Hypothyroidism
*  Postpartal

Other medical disorders hormonal changes

* Neoplasias

+  Cardiopulmonal diseases
*  Porphyry

* Uremia

. _ e Avitaminoses
Pharmacogenic depression (vitamins B12, C,

Niacin or Thiamin)
» Analgesics (Ibuprofen, Indometacin,
Opiates, Phenacetin)

*  Antibiotics (Streptomycin, Sulfonamides,
Tetracyclines)

« Antihypertensives (B-blockers, Clonidine,
Digitalis)

+  Chemotherapeutics (Asparaginase,
Azathioprine, Bleomycine,
Trimethoprime, Vincristine)

*  Immune system suppressors
(Mycophenolatmofetile, Tacrolismus,
Corticosteroids)

«  Classical antipsychotics (Haloperidol,
Benperidol).

5.2.6.1.1 Cardiovascular disorders

A variety of studies confirms the interdependency between medical disorders and the risk for developing

depressive symptoms caused by a comorbid MDD or an adjustment disorder. Moreover the comorbidity of MDD



Baghai, Grunze 5/2006 47

and cardiovascular disorders influences the medical outcome of a coronary artery disease or a myocardial
infarction significantly (Frasure-Smith et al., 1993; Musselman et al., 1998). Depression enhances cardiovascular
mortality independently from other cardiovascular risk factors (Penninx et al., 2001) and seems to be an
independent additional cardiovascular risk factor (Wulsin et al., 2003). The most important influencing factor
seems to be the severity of the depressive syndrome (Penninx et al., 2001) or the presence of a MDD (Schulz et
al., 2000). Other forms of depression seem to be less deleterious. A further important influencing factor seems to
be the activation of central stress regulation systems, predominantly HPA-axis activation present in the majority
of depressed patients (Lederbogen et al., 1999).

As a consequence it is important to treat depression sufficiently. It is important to use an antidepressant
pharmacotherapy which has a drug-drug interaction risk as low as possible and exerts no negative influence on
cardiac conductance, rhythm or output which is true for the most modern antidepressants including SSRI, NARI
and dually acting substances. In addition because depression may worsen coronary blood flow (Lederbogen et
al.,, 2001) it seems to be plausible to make use of the diminishing effects of SSRI on platelet aggregation
(Maurer-Spurej et al., 2004) to achieve further benefit for patients suffering from depression and cardiovascular

disease.

5.2.6.1.2 Endocrinological disorders, diabetes mellitus

Depression has been shown to be a risk factor for type Il diabetes mellitus (Eaton et al., 1996), a bidirectional
positive association has been assumed (Eaton, 2002; Evans et al., 2005). Also a negative influence of depression
on therapeutic adherence and the risk for vascular complications and disability has been described. Vice versa
endocrinological disturbances known to be present during depressive states such as hypercortisolism may be
facilitating the development of diabetes. The effectiveness of antidepressant treatments in diabetic patients has
been shown, but still the potential benefit for blood glucose and Hb g levels remains unclear (Evans et al.,
2005). On the other hand it has to be taken into account that antidepressants and antipsychotics with sedating
properties due to antihistaminergic effects also are able to facilitate weight gain and the development of

metabolic syndromes worsening diabetes mellitus markedly.

5.2.6.1.3 Renal disorders

Severe acute and chronic renal diseases can cause depressive syndromes (Kimmel et al., 2005) in adjustment
disorders. They also represent psychosocial burden initiating episodes of an MDD. In both cases an
antidepressant treatment plan is needed. Besides psychotherapeutic counseling also an antidepressant

pharmacotherapy can be necessary. Renal failures can complicate an antidepressant pharmacotherapy in several
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ways: Due to a diminished renal clearance side effects can be enhanced and toxic effects of antidepressants can
be provoked. An increased responsiveness to antidepressant drugs (Finkelstein et al., 2002) together with a
greater unpredictability and interpatient variability (Dawling et al., 1982) has been reported. Therefore a dose
adjustment is necessary; often half of the standard doses are recommended starting the treatment.
Antidepressants with a lower potential to interact with other drugs via the Cytochrome P-450 system such as the
SSRI sertraline or citalopram are suggested. Frequent evaluation of side effects and in addition blood level
monitoring are useful tools to prevent overdoses. On the contrary, if renal failures decompensate in end-stage
renal disease and hemodialysis, hemoperfusion or hemofiltration are necessary, also lower antidepressant plasma

levels are possible and dose adjustment may be required considering blood levels, efficacy and side effects.

5.2.6.1.4 Hepatic disorders

Antidepressant drugs are metabolized in the liver, and only a small proportion of some substances, e.g. 2% of
paroxetine can be secreted unchanged in the urine (Tossani et al., 2005). Antidepressants are on the 5™ place of
drugs causing liver injury (Andrade et al., 2005). Hepatotoxic properties of antidepressants can lead to transient
increases in liver enzymes, but also to fulminant liver failure. In depression accompanied by liver diseases
therefore it is necessary to start treatment using substances of lower probability to cause additional liver damage.
TCA and MAOI together with nefazodone seem to have higher hepatotoxicity in comparison to newer agents
such as SSRI (Lucena et al., 2003). But also using SSRI and other modern substances a dose adaptation is
necessary in patients suffering from liver disease due to a lower clearance of antidepressants and metabolites and
therefore prolonged elimination times (Demolis et al., 1996; Joffe et al., 1998; Suri et al., 2005) to prevent side
effects and intolerable toxicity. As an exception it seems to be possible to use milnacipran in case of liver

impairment without the necessity of a dose adaptation (Montgomery et al., 1996; Puozzo et al., 1998).

5.2.6.2 Neurological disorders

Depression is a relatively common psychiatric comorbidity of most neurological disorders, with prevalence rates
ranging between 20 and 50% among patients with epilepsy, stroke, dementia, Parkinson's disease, and multiple
sclerosis (Kanner, 2005b). In addition treatment of neurological disorders, e.g. using corticosteroids enhances the
risk for depression as a treatment side effect. Therefore antidepressant pharmacotherapy is mandatory in most
cases of medium to severe depression. It has taken into account that vice versa antidepressant pharmacotherapy
enhances the risk for worsening of the neurological condition of the treated patients. For example in patients

taking high doses of antidepressants, seizure incidence rises markedly. This is particularly important using TCA,
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a high risk has been described for example during maprotiline therapy. But also SSRI have the potential to
prolong seizures, for example during ECT treatment (Curran, 1995) or can cause lower sodium levels lowering
the seizure threshold. Nevertheless fluoxetine and fluvoxamine seem to exhibit the lowest risk (Pisani et al.,

1999).

5.2.6.2.1 Epilepsy

A bidirectional relation between the incidence of epilepsy and depression has been described (Kanner, 2005a). In
addition in treatment resistant epilepsy after temporal lobectomies patients often experience post-surgical
depression (Kanner, 2003) and an antidepressant pharmacotherapy may be necessary. But on the contrary also a
relief of depression after resective surgical treatment of epilepsy has been reported (Spencer et al., 2003).
Because also lower therapeutic doses of antidepressants may capable to trigger seizures in patients suffering
from epilepsy, cautious treatment using the lowest efficacious doses is mandatory. In addition pharmacokinetic

interactions between antidepressants and antiepileptic drugs have to be expected, especially with carbamazepine.

5.2.6.2.2 Stroke and dementia

It is known that patients suffering from severe depression which needs hospitalization are at an increased risk of
developing cerebrovascular disorders (Nilsson et al., 2004). Patients hospitalized after stroke very often suffer
not only from neurological disturbances, but show also a depressed mood requiring treatment. A concept of an
“arteriosclerotic depression” has been published (Krishnan et al., 1995). In addition symptoms of depression in
Alzheimer’s disease (Derouesne et al., 2004) and other forms of dementia often can be seen, but are rarely
distinguishable from organic apathy, loss of drive and affective disturbances. Nevertheless symptomatic
antidepressant treatment of depressive syndromes may be necessary, but it has taken into account, that meta-
analyses showed no benefit concerning cognitive function or disability after treatment of post-stroke depression
(Anderson et al., 2004). Even in terms of remission of the depression or disability no consistent treatment effects
were seen, but benefits in terms of response to antidepressant treatment after stroke justify pharmacologic
treatment (Hackett et al., 2004). But also good efficacy in preventing post-stroke depression using the NaSSA
mirtazapine has been described (Niedermaier et al., 2004; Ween, 2005). Of course no adverse effects of the
treatment worsening dementia for example due to anticholinergic side effects or enhancing the cerebrovascular
risk could be tolerated. Therefore SSRI, NARI, SNRI and NaSSA seem to be favorable in comparison to TCA in

spite of theoretical beneficial effects of their anticholinergic properties.
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5.2.6.2.3 Parkinson’s disease

Even if there are some controversies concerning the risk for major depression in patients suffering from
Parkinson's disease (Hantz et al., 1994), an enhanced prevalence of depression in Parkinson's disease (PD)
between 20-40% (Lieberman, 2006) and up to 50% (McDonald et al., 2003) has been reported. In addition
depression may precede the diagnosis of Parkinson's disease (Schuurman et al., 2002). Despite the fact that no
controlled studies are published and antidepressant treatment in Parkinson's disease seems to exert unspecific
effects (Weintraub et al., 2005), the treatment is beneficial for the patients and improving the overall quality of
life (NN, 2002). Both SSRI and SNRI treatment seems to be in most cases well tolerated and efficacious (Lemke,
2002; Menza et al., 2004). Also the potential efficacious treatment of depression during MAO-B inhibitor
treatment of PD using selegiline (Bodkin et al., 2002) can be integrated in treatment plans, even if therapeutic
effects on depression may be in some cases only modest (Amsterdam, 2003). The potential benefit of
anticholinergic properties of TCA in PD should be taken into consideration, but due to the fact that concomitant
heart disease, prostatic enlargement or glaucoma in elderly patients suffering from PD are frequent comorbid
conditions the use of these substances in this patient group should be viewed with caution (Cummings et al.,
1999). A moderate association of SSRI-use and extrapyramidal motor side effects in susceptible patients has
been reported (Schillevoort et al., 2002). These include acute dystonia, akathisia, and aggravation of
parkinsonism (NN, 2001). As the cause for these observations an interaction between serotonergic and

dopaminergic pathways has been suggested (Lambert et al., 1998).

5.2.6.2.4 Encephalitis disseminata / multiple sclerosis

Even if patients suffering from multiple sclerosis often show affective disturbances without depression, also an
association between multiple sclerosis and depression has been reported (Patten et al., 1997). In these cases an

antidepressant pharmacotherapy should be taken into consideration.

5.2.6.2.5 Migraine

In case of migraine associated to major depressive disorder antidepressant pharmacotherapy not only ameliorates
depressive symptoms but is also able to prevent migraine attacks. Both TCA (amitriptyline) and SSRI
(fluoxetine) have shown their effectiveness in this indication in usual antidepressant doses (Campo-Arias, 2004).
In case of migraine treatment using triptans a potentially enhanced risk for development of a serotonin syndrome
in case of concomitant use of SSRI, MAOI or lithium has to be taken into consideration. Due to the relatively

low rate of reported serotonin syndromes of only mild to moderate severity, the combined use of triptans and
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SSRI or lithium seems to be a relative contraindication, whereas MAOI should be avoided strictly due to the

limited experience published up to now (Gardner et al., 1998).

5.3 Epidemiology of depressive disorders

Depressive disorders are very common and cause worldwide the most years lost due to disability (YLD) (World
Health Organization, 2002). Their lifetime prevalence is estimated to be about 16%, the 12month prevalence has
recently been reported to be about 7% (Ebmeier et al., 2006; Kessler et al., 2003). The International Consortium
of Psychiatric Epidemiology (ICPE) interviewed 37.000 adults in 10 countries (in the Americas, Europe, Asia)
with the WMH- CIDI (World Health Organisation Composite International Diagnostic Interview (Robins et al.,
1988; Wittchen, 1994). The life time prevalence of depression varied widely from 3 % in Japan to 16.9% in the
US, with most countries in the range between 8-12% (Andrade et al., 2003). In an extended WHO household
survey with the WMH-CIDI of more than 60.000 adults in 14 countries (in the Americas, Europe, Middle East,
Africa and Asia), the 12-month prevalence of mood disorders ranged from 0.8% (Nigeria) to 9.6% (USA)
(Demyttenaere et al., 2004). These results as well as the study of the ICPE underline the potentially huge impact
of psychosocial and cultural factors for the manifestation and diagnosis of depression. The European Study of the
Epidemiology of Mental Disorders (ESEMeD) using similar methods as the WHO study, found a 12- month
mood disorder prevalence rate of 4.2 % across 6 European nations, comparable to the results of the WHO study
(Alonso et al., 2004). The low rates in Nigeria, however, might be explained by the fact that most diagnostic
depression criteria and scales used in developed countries may be not appropriate to assess functional
impairment in rural African communities, and that many features of depression as fatigue could be
misinterpreted as signs of HIV infection. Correcting for these confounders by using appropriate scales and
symptom criteria, Bolton et al found a point prevalence of even 21% for depression in Uganda (Bolton et al.,
2004). For the Nigerian sample, it is also of note, as shown in a more detailed analysis of the data of that
particular survey, that the most likely reason for the relatively low rate seems to be that major depressive
disorder has a much later age of onset in this population (Gureje et al., 2006). The survey sample had a mean age
of onset of about 30 years, but the median age of onset of major depressive disorder in the sample was about 45
years. Meaning: most of the respondents had lived through the mean age of onset. Another survey in the elderly
in Nigeria confirms a much later age of onset (compared with what is commonly reported in the literature) and
yields a much higher prevalence of depression.

The average age of onset is reported to be between 20 and 30 years (Ebmeier et al., 2006). Marked gender

differences have been reported, women are affected twice as often as men (Kessler, 2003). The mean duration of
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depressive episodes was 16 weeks, about 90% of the patients are suffering from at least moderate, up to very
severe forms of depression causing severe role impairment (Kessler et al., 2003).

Highly effective and well tolerable treatment therefore is needed for all patients, but unfortunately depending on
severity of the disease and gender only up to 50% of the patients are receiving any specific treatment which
could be classified as adequate in up to 25% (Hamalainen et al., 2004; Kessler et al., 2003).

Improving knowledge concerning both, diagnosing and treating depressive disorders, therefore is needed within

physicians and other care takers working in health services.
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6 Methodology

6.1 Consensus process

Here we describe the rationale why and how this technical review has been designed so far
and is planned to develop in the future. In 2005, the CINP commissioned Prof. N. Sartorius to
initiate a task force to produce a full technical review on the use and usefulness of
antidepressants in unipolar depression. This review is also planned to serve as documentary
basis for a CINP consensus statement on this matter. The members of the Task Force are
listed in this review.

A first draft was compiled by Drs. Baghai, Barrett, Grunze and Knapp and presented to the
Task Force Members at a first meeting in January 2006. This review of the available evidence
is based on a Medline search using appropriate search terms, books, articles and abstracts
from key conferences known to the authors or brought to their attention by the other members
of the Task Force and materials supplied upon invitation by the producers of the various
antidepressants. After discussing the first draft, changes were made as agreed upon within the
Task Force and additional topics integrated prepared by members of the Task Force and
reviewed by external experts. The revised draft was then sent out for a secondary review to all
members of the Task Force and, after integrating their comments, to external experts and
pharmaceutical companies that have supported the project asking for their views. Comments
and suggestions were again reviewed and incorporated into the third version of the draft,
which was then be translated into several languages (Chinese, French, Russian, and Spanish)
and discussed in several, worldwide regional meetings in the period from June to October
2006. Integrating the input of the first of these regional meetings, a pre-final draft was then be
prepared and submitted to the president of the CINP in July 2006. Suggestion and comments
of the governing bodies of the CINP were finally incorporated and the review finalized for

publication.



6.2 Data Source

The data considered for the development of this technical review had been extracted from
different sources: Medline data base until February 2006, the Cochrane library, several
national and international treatment guidelines including the American Psychiatric
Association (APA) Practice Guideline for the treatment of patients with major depressive
disorder (American Psychiatric Association, 2000), Canadian Psychiatric Association and
Canadian Network for Mood and Anxiety Treatments (CANMAT). Clinical guidelines for the
treatment of depressive disorders (Canadian Psychiatric Association and Canadian Network
for Mood and Anxiety Treatments (CANMAT)., 2001), Deutsche Gesellschaft fiir Psychiatrie,
Psychotherapie und Nervenheilkunde (DGPPN), Praxisleitlinien in Psychiatrie und
Psychotherapie, Behandlungsleitlinie affektive Erkrankung (van Calker D. et al., 2000) World
Federation of Societies of Biological Psychiatry (WFSBP), Guidelines for Biological
Treatment of unipolar depressive disorders, Part | and 1l (Bauer et al., 2002b; Bauer et al.,
2002a), review articles from Medline-indexed journals, textbook chapters known to the
authors of the draft or brought to their attention by the members of the Task Force and finally
material supplied by pharmaceutical companies which accepted the invitation to support the
work of the Task Force. When judging the efficacy of antidepressant treatments both original
data from randomized controlled studies and metaanalyses were considered. When using
metaanalyses as the primary source of evidence the authors were aware of the methodological
limitation of the meta-analytic approach (Anderson, 2000b).

The CINP Task Force is also well aware of the fact that most quoted evidence in this technical
review originates from clinical studies conducted in Caucasian populations in Europe and
North America. Thus, results may not be representative in other populations, and both
biological differences, e.g. in metabolism, and cross-cultural differences in the expression of
depressive episodes may contribute to huge variability. But also cross-cultural habits in using

medication may differ and influence adherence to medications, and, by this, treatment



outcome. For example, Sugahara (Sugahara et al., 2005) report an adherence rate of 66.8%
over 13 weeks of antidepressant treatment in a non-psychiatric outpatient clinical setting in
Japan, whereas compliance is usually worse in Western European countries and North
America (Brown et al., 2005; Demyttenaere, 1998).

Therefore, special attention will be paid to the comments and suggestions at the different
regional conferences, and after being reviewed by the task force, incorporated in order to

improve this technical review and make it applicable on a broader basis.

6.3 Limitation

This technical review is based on publicly available materials, based on a Medline data-base
search and other evidence which was brought to the attention of the authors, as detailed in the
chapter before.

Thus, the reader has to be aware that this review may be subject to several biases. Failed trials
are usually not published or only published with low priority and after an extensive delay, as a
publication is usually not in the interest of the sponsor and may interfere with marketing
strategies. Some, but not all companies have now committed themselves to an open data base
policy supplying information about all controlled, company-sponsored trials on their
webpage. However, using this information from some companies but not from others would
also unfairly bias the results and views expressed in this review. Thus, it was decided within
the Task Force to base this review only on peer reviewed, published papers and information
from book chapters. Unpublished materials and abstracts were only considered if they were
presented at major conferences or explicitly supplied as additional information by a company.
The Task Force also expresses the hope, that an open data base policy, currently conducted
only by a few companies, will become a standard so that future reviews can adequately weigh

evidence in favor and against specific treatment.



Another important, yet often forgotten, methodological issue is that the fact that if two studies
are significantly positive in favor of the specific medication, this does not mean that both
medications are equal in efficacy. Trials are often not comparable concerning the number of
included patients and the related power of statistics. When including a large n a drug placebo
difference in the HAM-D of 2 may still be significant, but clinically not meaningful. On the
other hand, if the power calculation was too optimistic and only a small number of patients
have been included, even a HAM-D of 6 may lack significance. However, it would clearly
exceed the frame work of a review to detail the methodology of each trial mentioned and we
would like to refer the reader to the original publications. In addition, placebo-response rates
may largely differ from study to study which may be due to different allowances of rescue
medication, settings, severity of illness etc. Thus, relevant findings may be obscured by high
placebo responses and may also lead to the perception that placebo could be an adequate
antidepressant. Again, it would be difficult within the limitations of a review to give more
detailed information for every single trial concerning all these potentially confounding factors.
In conclusion, it has to be clear that a review by itself is not an unbiased and conclusive piece
of evidence by itself, but it can only refer readers to the original publications. Clearly,
responsible treatment decisions should never rely on comprehensive reviews, but on own

critical reading of the sources.
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7 Standard of care

According to WHO, fewer than 25 % (in some countries even less than 10%) of depressed
patients do receive at least adequate minimal care: “Barriers to effective care include the lack
of resources, lack of trained providers, and the social stigma associated with mental disorders
including depression.
Primary care based quality improvement programs for depression have been shown to
improve the

» quality of care,

+ satisfaction with care

* health outcomes,

» functioning,

* economic productivity,

* and household wealth at a reasonable cost.” (World Health Organization, 2005a)
To achieve this mission, and similar to other psychiatric disorders (Goodwin, 2003),
fundamentals of patient management in unipolar depression should include

» to receive correct diagnosis as early as possible in the course of illness,

» to have whole access to mental health and complementary services and

+ finally to those in need to receive enhanced care.

7.1 Diagnosis

Comparing recommendations and clinical practice in different countries, there seems to be no
general consensus who should establish the diagnosis of depression. Whereas most European
guidelines including the WFSBP guidelines (Bauer et al., 2002b) explicitly or implicitly refer
to a trained psychiatrist for establishing a diagnosis of depression, several review papers by

US experts acknowledge a role for primary care physicians in establishing diagnosis and



initiating initial treatment. Most patients suffering from MDD are diagnosed and treated by
general practitioners and / or well trained clinical psychologists.

Nevertheless psychiatric consultation is recommended in the case that a patient has not shown
marked improvement within eight weeks of initial treatment or if the primary care physician is
concerned about the complexity of the case (Wittchen et al., 2002) and also a collaboration
between psychiatrists and clinical psychologists may be necessary. Besides potential cost-
effectiveness consideration the main argument is that the primary care physician is generally
in a better position to diagnose and treat depression if he or she is responsible for the overall
medical care of the patient which may include other ongoing medical diseases with the
potential of drug-drug interactions. In addition, patients tend to see in the first place the
primary care physician because of somatic complains as part of the depressive syndrome. The
important role of primary care physicians is also expressed by a German survey (Wittchen et
al., 2002) showing that 10.9% of unselected patients visiting their primary care doctor suffer
from depression. However, only 55% of them were recognized by their doctors as having
depression, despite the fact that 72% of the primary care physicians participating considered
their competence in diagnosing depression as good.

Thus, arguments in favor of early consultation of a psychiatrist include the complexity of a
differentiated diagnosis of depressive disorders including all the considerations mentioned
above and — of utmost importance — expertise in assessing the risk of suicide or, in rare cases
also homicide.

If health resources are limited, e.g. in developing countries where psychiatrists and also
clinical psychologists are often in very short supply, patients should have at least access to
personnel with sufficient knowledge and experience to diagnose depression, e.g., general
practitioners or at least trained nurses.

If resources allow, it is recommended to consider the identification of the core symptoms of

depression against a checklist as DSM-1V (American Psychiatric Association, 1994) or ICD-



10 (World Health Organization, 1992) to improve confidence in and the reliability of
diagnosis of depression. Structured interviews as the Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders (SCID) may be a helpful tool,
especially if in doubt. Due to the time consuming nature of the SCID in primary care settings
also the shorter Mini International Neuropsychiatric Interview (MINI) can generate reliable
DSM-1V and ICD-10 diagnoses. Co-morbidity especially with anxiety disorders or substance
abuse may often cover the underlying depressive illness; on the other hand, after establishing
the diagnosis of depression, patients should routinely be interviewed for other major
psychiatric disorders as this will impact the choice of treatment. Organic conditions such as
neurological illnesses, e.g. multiple sclerosis or any other lesions involving subcortical or
cortical areas, and other limbic circuits should always be excluded.

After a diagnosis of major (unipolar) depression has been established the level of symptom
severity, functional impairment and impact on quality of life should be determined. If
possible, this should not only be done on the basis of patients report but also on the history
supplied by relatives and objective data, e.g. recent periods on sick leave. Not only to
characterize the depressive syndrome, but also for choosing the appropriate treatment and
treatment setting the presence of psychotic symptoms and — most important — the presence of
psychotic symptoms and suicidal thoughts or plans needs to be assessed at the first visit.
Especially suicidality as the outstanding threat of depressive disorders determines the further
treatment plan as in some instances it maybe necessary to retain the patient against his will.
With more than 10% of depressed patients committing suicide (Angst et al., 2005), acute
suicidality constitutes a medical emergency that calls for immediate and consequent action. In
order to obtain a full clinical picture prior to treatment, patients and, if available, relatives
should be interviewed about previous illness- and treatment history, and other concurrent
psychiatric and somatic disorders including non-psychiatric medication. As psychosocial

stress factors may both contribute to the onset of a depressive episode and interfere with
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treatment success recent life events should be documented and may lead to early
psychotherapeutic intervention besides medication.

Especially in patients non responsive to treatment, the correctness of diagnosis should be
rechecked regularly. Treatment success could, for example, be confounded by ongoing
substance abuse or underlying personality disorders. In addition, not only when initially
taking the patients history, but also during treatment patients and relatives should be
questioned for emerging (hypo)manic symptoms as bipolar disorder manifests in the majority
of cases first with a depressive episode. The emergence of (hypo)manic symptoms usually
leads to changes in treatment plans, e.g. discontinuing antidepressants and switching to mood

stabilizer treatment.

7.2 Access to Mental Health Services

The following principles of access to services are adapted from the BAP guidelines for

treating bipolar disorder (Goodwin, 2003) but also apply to unipolar depression:

1. Assessment should be offered by a trained psychiatrist with an understanding of both
the medical and psychological treatments available for the management of depressive
disorders.

2. Patient should have access to early intervention which must include the option of
hospital admission.

3. Appropriate use of legal powers of detention is mandatory for the successful
management of risk in some patients with acute severe depression and suicidality.

4. Consistent outpatient follow-up is necessary and many individual patients may require

more complex interventions in community settings.

Whether establishment of diagnosis and treatment initiation should be done by a primary care

physician, a health professional or a trained psychiatrist has been discussed above.



Concerning the access to a trained psychiatrist without barriers, including the possibility of
direct hospital admission, health and insurance policies in different countries may not yet
reflect this standard or a lack of resources makes it difficult. Nevertheless, considering the
consequences of inadequate diagnosis and inadequate treatment (including treatment settings)
with respect to prolonged illness, chronicity and finally potential suicide, measures need to be

taken to ensure these standards worldwide.

7.3 Enhanced care

Throughout guidelines (e.g. APA (American Psychiatric Association, 2000), WFSBP (Bauer
et al., 2002b; Bauer et al., 2002a)) there is a uniform consensus that independent of the choice
of the specific medical treatment intervention general components of psychiatric management
and psychotherapeutic support should be initiated and continued throughout the entire
treatment (Bauer et al., 2002b). As a first step, a therapeutic alliance has to be established.
This includes that the psychiatrist or physician takes full responsibility for diagnosis, physical
examination, other investigations and explanation of the medical plan of management to the
patient and his relatives. He/she should take his/her time to listen to the patient’s complaints
and communicate always clearly, understandable and honestly what he/she thinks. He/she
should determine together with the patient a treatment plan and the appropriate treatment
setting and, in case of outpatients, ensure regular visits. During acute phase treatment weekly
or biweekly visits are recommended (Bauer et al., 2002b), during the continuation phase and
after syndromal recovery a frequency of visits of one / month appears adequate (Bauer et al.,
2002b). In the case of concurrent psychotherapy supplied by a psychotherapist, frequent
communication between physician and therapist about the patient’s status should be ensured.
Other principles adapted from Goodwin et al (Goodwin, 2003) include:

» Educate yourself and then the patient and his relatives about the disorder.
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Ensure that you are always updated about latest developments in diagnosis and
treatment by continuous medical education.

» Try to base the treatment decision on evidence and not on believes.

» Use the evidence also to address the acute treatment modalities of the illness, the risk
of relapse and the benefit of psychotherapeutic engagement to the patient.

* By educating the patient and his relatives about the illness treatment adherence may be
enhanced.

* In addition, patients and relative should be informed about possible side effects of
medication and potential symptoms that may question the original diagnosis, e.g.
emergence of (hypo)manic symptoms.

» Make the patients aware of stressors, the impact of sleep disturbance, the importance
of regular patterns of activity and early signs of relapse.

» Educate the patient about the poor outcome associated with alcohol and substance
abuse and, if required, give appropriate advice and offer treatment.

» Evaluate and manage functional impairment and supply the patient and his family with
a realistic view about his capacity to work and function within the family. Identify
potential sources of psychosocial support in the community and help the patient to
contact them.

Other aspects of enhanced care, for example therapeutic drug monitoring will be addressed more

specifically in the next chapter.
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8 Goals of treatment - response, remission, recovery

Traditionally, treatment phases are devided into acute- continuation and maintenance
(prophylactic) treatment see Figure 2.

Figure 2

Long-term treatment of depression (adopted from (Kupfer, 1991))

healthy

i
spontaneous course
S CUle fraatment continuation prgphylaxus
treatment (maintenance)

Clinical trials focus on symptomatic relief measured by specific scales, e.g., the Hamilton
Depression Score (Hamilton Depression Rating Scale, HDRS; (Hamilton, 1967)), and define
response and remission in relation to these scores (usually 50% reduction of the baseline score
as “response” and a specific cut-off as “remission”). Clearly, clinical management of
depression is beyond the scope of these criteria which are meant to establish evidence for
efficacy of treatment.
> Goals of clinical management can be divided into acute, intermediate and long-term
goals. The ultimate goal of acute treatment is to achieve remission meaning not only
being asymptomatic (in the sense of not meeting the criteria for diagnosis of the
disorder and having no or only minimal residual symptoms) but also showing

improvement in psychosocial and occupational functioning. The intermediate goal is
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further stabilization and preventing a relapse, eliminate subsyndromal symptoms and
restore the prior level of functioning. The long-term goal is to prevent further
episodes, maintain functioning and ensure a satisfactory quality of life (AHCPR (
Agency for Health Care Policy and Research), 1999; American Psychiatric
Association, 2000; Bauer et al., 2002b).

> From a patients perspective, most important criteria for remission are the presence of
features of positive mental health such as optimism and self-confidence, a return to
one’s usual, normal self, and a return to the usual level of functioning (Zimmerman et
al., 2006).

> However, the utmost important goal in all phases of the illness is to prevent suicide as
the most deleterious, and unfortunately still frequent outcome of depression (Angst et
al., 2005).

Assessing and documenting the achievement of these treatment goals on a regular basis is of

utmost importance because it guides further treatment decisions.

8.1 Acute treatment
Initiation of antidepressant treatment is always part of an overall treatment plan including
optional psychotherapy, psychoeducation and psychosocial support.

Box 3
Choice of a specific drug.

With a variety of antidepressants available, proven efficacy must be the first
consideration. In the next step, the choice of a specific drug should not only take into
account the subtype of depression but also previous experience with antidepressants,
especially potential tolerability problems in conjunction with contra-indications due
to medical comorbidity, and finally the preference of the patient after explaining
potential advantages/disadvantages of candidate medications.

Depending on the setting (inpatient or outpatient), the medical constitution of the patient and
previous experience, the rate of titration may vary considerably. In outpatients, it is usually

recommended to start with the lowest effective dose to ensure good tolerability. With no side



effects occurring or side effects fading within a few days, further stepwise dosage increases
can be made until relief of symptoms is observed. If this is not the first medication trial and
patients had been previously on fluoxetine or irreversible MAO inhibitors, a washout-period
of at least two weeks (up to four weeks in case of switch from fluoxetine to irreversible
MAOI) should be observed especially when treatment with a serotonergic acting medication
is planned. Otherwise, a serotonin syndrome which is a potential lethal complication may
rarely occur (Haddad, 2001). A serotonin syndrome is not just specific for SSRI, but may also
occur with other serotonergic acting substances, e.g. venlafaxine in combination with MAO-I
(Phillips et al., 1995). When switching to reversible MAQ inhibitors, e.g. moclobemide, a few
(2-3) days of pausing medication are sufficient (Dingemanse et al., 1995; Dingemanse et al.,
1998). For details about MAOI tolerability see also chapter 11.6.2. On the other hand, sudden
discontinuation of antidepressant treatment cannot be advised. When switching from one
medication to another, overlapping tapering should be done unless a specific medication, e.g.
an irreversible MAO inhibitor, demands a washout-phase (Larsen JK. MAQO inhibitors:
pharmacodynamic aspects and clinical implications. Acta Psychiatr Scand Suppl 1988;

345:74-80.:74-80.)

. Suddenly stopping treatment can lead to discontinuation symptoms which have been
described for all types of antidepressant drugs, but particularly frequent with MAO inhibitors,
venlafaxine and SSRIs (Baboolal, 2004; Haddad, 2001), but less frequent with escitalopram
and not with the new antidepressant agomelatine Symptoms may include agitation, sleep-
disturbances, sweating, gastrointestinal discomfort and headache and may take up to two
weeks to subside. These symptoms may put the patient even on risk for an early relapse (Fava,
2003a; Harvey et al., 2003) and may stress the therapeutic alliance (Garner et al., 1993).
Stopping abruptly TCA treatment may put patients on risk for a cholinergic syndrome in those

susceptible, especially older patients or patients with pre-existing neurological conditions
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(Garner et al., 1993). When in doubt whether the symptomatology is related to drug
discontinuation, reintroduction of the previous medication with consequent cessation of
symptoms may clarify it.

Expectations on potential efficacy of a given treatment appear different comparing several expert
reviews and guidelines. For acute treatment, different recommendations had been brought forward
how long the first choice medication should be tested and when to change treatment depending on
time and achieved improvement. It has been estimated that all available antidepressants produce
treatment responses of 50 — 75% in moderately to severely depressed patients, which means that
despite sufficient dosage another 25 — 50% of patients do not respond sufficiently to the initial
treatment choice. The decision, whether a response is sufficient can be guided by the administration
of established rating scales. As outlined by Rush and Kupfer (Bauer et al., 2002b; Kupfer et al.,
1983) non-response would be defined as a < 25% decrease in baseline symptom severity, partial
response at 26 — 49% decrease in baseline symptom severity and response as a > 50% decrease in
baseline symptom severity. The WFSBP guidelines recommend that an acute phase medication trial
should last at least six weeks and eight — ten weeks to define the full extend of symptom reduction
(Bauer et al., 2002b). This contrasts with a recommendation from a round table consensus
published by Hirschfield et al. calling for a switch of the antidepressant in the case of non-response
after four weeks of treatment. Patients remaining partial responders after six to eight weeks should
receive a dose escalation, followed by augmentation or switching strategies (Hirschfeld et al., 2002)
Quitkin FM, McGrath PJ, Stewart JW, Deliyannides D, Taylor BP, Davies CA et al. Remission
rates with 3 consecutive antidepressant trials: effectiveness for depressed outpatients. J Clin
Psychiatry 2005; 66(6):670-676.

. These recommendations are based, among others, on the findings of Nierenberg et al.
(Nierenberg et al., 2000) showing that patients who had not received an at least 30% reduction

of symptom severity by four weeks on fluoxetine, the likelihood of a response at eight weeks



was only about 12-27%. Similar findings have been reported by Stassen and Angst (Stassen et
al., 1998) showing that in a controlled study comparing moclobemide and fluoxetine, onset of
improvement occurred in more than 70% of patients within the first 3 weeks, and there was no
evidence for pronounced improvement rates thereafter. However, there is also some evidence
that especially older patients may take longer to show full response to antidepressant
medication (up to 12 weeks) (Furukawa et al., 2000). To bridge the time period until onset of
symptomatic improvement through antidepressants and for the acute relief of symptoms, e.g.
agitation and sleep-disturbances, short-term addition of benzodiazepines maybe considered, as
there is also some evidence that the may accelerate response (Furukawa et al., 2000). To
establish true refractoriness in the case of a non-response or whether the previous treatment
had been appropriate as far as dosage is concerned, therapeutic drug monitoring (TDM) may
be helpful. TDM is based on the hypothesis that there is a well defined relationship between
the drug plasma concentration and its clinical effects (therapeutic effects, adverse effects and
toxicity). This hypothesis is generally well accepted for lithium and for the tricyclic
antidepressants nortriptyline, amitriptyline, desipramine, and imipramine. However, results
are inconsistent for other tricyclics, SSRIs, and several more recently introduced
antidepressants except venlafaxine (Corruble E., Guelfi J.D. Antidepressants and major
depression: relationship between efficacy and dosage in the therapeutic range ? Acta
Psychiatr. Scand., 2000, 101: 343-348.. Due to the economic aspects of TDM (measuring
plasma levels for single psychoactive drug including its metabolites cost between 20 and 80 €)
(Baumann et al., 2005), TDM should not be performed routinely, but only in cases with
established serum concentration effectiveness/side effect relation and in conjunction with a
clinical question, e.g. sufficient treatment response, side effects due to overdosing etc.. In
addition, serum level concentration measurements should only be done under steady state
conditions (at least 5 halflifes, in most drugs after one week after dosage increases/decreases)

and at the time of minimal drug concentrations (trough level). Several factors may interfere



with antidepressant serum concentrations. This may include absorption and excretion of the
drug, bioavailability and binding to plasma proteins. These factors determine the plasma half-
life of the drug, e.g., a short (about two — ten hours) plasma half-life for venlafaxine,
trazodone, tranylcypromine, and moclobemide or a very extensive plasma half-life, for
example 3 — 15 days for fluoxetine.

Several potential interactions between antidepressants and other medication are due to
common metabolisation by cytochrome (CYP) enzymes. A genetically determined
polymorphism of CYP2D6 is of high clinical relevance for antidepressants which are
substrates of this enzyme including TCAs, some SSRI, venlafaxine and mirtazapine. About 5-
8% of the Caucasian population are considered as poor metabolizer (PM) and 1-7% as ultra-
rapid metabolizers (UM) (Baumann et al., 2005); the first leading to increased serum levels
and the latter to failure of building up sufficient serum concentrations. In Asian populations,
the PM type may be less frequent (about 1% in Thai, Chinese and Japanese populations and
up to 4.8% in Indians (Kitada, 2003), but other enzymes my show variabilities which demand
further investigations in populations other than Caucasians (Morrison et al., 2004).
Concomitant medication metabolized by the same enzymes influences the metabolic rate of
other substances. For example, some SSRIs as inhibitors of CYP 2D&, especially fluoxetine
and paroxetine, but also bupropion, may cause clinically significant inhibition with a
consequent increase in serum levels of other substrates, e.g. antiarrhythmics, beta-receptor
antagonist such as propanolol or metoprolol, and opioids, e.g. codeine. Other antidepressants
including imipramine, nefazodone, venlafaxine and reboxetine are metabolized by the
CYP3A4 pathway, with some antidepressants showing also potent inhibition of this enzyme,
for example fluoxetine and fluvoxamine (Baumann et al., 2005). Thus, TDM may become
also an important tool when augmentation or combination treatments are considered in order

to monitor for interactions (Baumann et al., 2005).
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When the chosen antidepressant treatment is effective and symptomatic remission has been
achieved it is usually recommended to continue the antidepressant in unchanged dose for
continuation treatment unless side effects may force tapering down. It is also recommended to
continue the full dose of acute treatment which induced remission during maintenance phase.
Frank et al. (Frank et al., 1990) and Franchini (Franchini et al., 1998) demonstrated that
patients who received during maintenance only half of the acute phase dose of imipramine or
paroxetine, respectively, rather than the full dose showed a significantly higher recurrence
rate. Thus, the often applied clinical practice of dose reduction for maintenance treatment
lacks an evidence base and may put the patient on an increased risk of relapse. The situation
may be different when full response was already achieved with low dose antidepressants
during acute treatment; in this case, it may be justified to continue treatment in the lower dose

range (Furukawa et al., 2003).

8.2 Continuation treatment

After initial remission from acute depression, continuation treatment should ensure
stabilization, prevention of early relapses and improve further functionality and foster
reintegration. It is generally recommended to continue with the effective antidepressant
monotherapy or combination treatment for at least another three to six months ((Hirschfeld,
2000), see also Table 5), but patients with a history of long previous episodes may be
candidates for longer continuation phase treatments (Ramana et al., 1995). In a prospective
15-month follow- up study in depressed patients persisting residual symptoms are strong
predictors of subsequent early relapses, which occurred in 76% (13/17) of those with residual
symptoms and 25% (10/40) of those without (Ramana et al., 1995). Therefore it is strongly

recommended to continue treatment until all symptoms have totally subsided (Prien, 1990).
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Table 5

70

Selected guidelines for duration of antidepressant treatment after acute treatment response
(from Geddes et al. (Geddes et al., 2003))

Recommended Number of
duration of episodes that
continuation* would indicate
after medical longer
management "maintenance"
of the acute treatment
episode is appropriate
(months)

UK defeat depression 4-6 =2

consensus statement’

US Agency for Health Care  4-9 =3

Policy and Research?®

British Association for 6 =3 in past 5

Psychopharmacology® years

(or =6 in total)
American Psychiatric 4-5 Not specified

Assoclation’

*At same dose.

However, for patients with a previous, untreated episode in their history, the individual
duration of continuation treatment can be determined by questioning for the time elapsed until
spontaneous recovery occurred. For example, if a previous untreated episode lasted nine
months, continuation treatment of this episode should now last at least for the same time

period.

8.3 Maintenance treatment

If a decision for long-term maintenance treatment (prophylaxis against new depressive
episodes) has been made the transition from continuation to prophylaxis is not clear-cut.

However, if there is no indication for prophylaxis or the patient refuses to continue on



medication, slow tapering off at the end of continuation is strongly advised. It has been
suggested that the tapering phase should last at least four to six months (Bauer et al., 2002b).
Maintenance treatment is most commonly appropriate for patients with recurrent episodes,
especially when an episode prior to the present one has occurred during the last five years or
when remission has been difficult to achieve. Other factors influencing the decision in favor
of maintenance treatment include the number as well as the severity of previous episodes, the
duration of previous symptom-free intervals and comorbidity with other psychiatric or
medical illnesses. Some guidelines, e.g. the WFSBP Guidelines recommend maintenance
treatment of five — ten years in recurrent patients not on special risk. Life-long maintenance
should be considered in patients at greater risk, e.g., with more severe epidodes, and
especially when two or three attempts to withdraw medication have been followed by another
episode within a year (Bauer et al., 2003). However, there are no controlled studies available
assessing the optimal length of maintenance treatment or how to identify clear predictors for
choosing an individual time span. A literature review by Fava (Fava, 2003a) raised the
question whether at least a substantial subgroup of depressed patients may not only have no
profit from maintenance medication but even experience a worsening of the long-term course
of the illness. According to Fava, the mechanism of this paradox effect may include
occurrence of tolerance to antidepressants in long-term treatment, onset of resistance upon
each challenge with the same antidepressant and withdrawal symptoms with sudden
discontinuation of antidepressants leading to destabilization. Fava speculates that continued
drug treatment may initiate biological processes counteracting the initial acute effects of a
drug and may result in loss of clinical effectiveness. With sudden drug discontinuation these
processes may operate unopposed at least for some time and increase vulnerability to relapse.
Whereas a multitude of clinical studies including a metaanalysis of long-term treatment

(Geddes et al., 2003) clearly support the efficacy of antidepressant maintenance in clinical



trials subjects, the role of long-term antidepressant continuation in less severely depressed

patients still needs further clarification.

8.4 Management of side effects

Patients complaints about side effects of the medication should always been taken seriously,
otherwise non-adherence and uncontrolled discontinuation will be the consequence. However,
patients do not always report spontaneously about side effects, so active exploration is
recommended. In case of a full or at least partial responsiveness and the willingness of the
patient to continue on the medication despite side effects, careful tapering of the medication
would be the first step. If side effects occur already at unusual low doses, TDM and potential
identification of a poor metabolizer status may be helpful (Baumann et al., 2005). If after
tapering of medication side effects do not reside or efficacy is lost, switching of medication
with slow tapering off and tapering in of a new antidepressant is advised. In general, SSRIs
and mixed serotonergic/ noradrenergic antidepressants have a more favorable side effect
profile than older TCAs or irreversible MAO inhibitors (Kahn et al., 2005). But also those
newer antidepressants may be not as well tolerated as generally assumed. The frequency of
their side effects may be underestimated because clinical trials often only report on
spontaneously reported side effects, and in natural settings they may be much more common.
In the context of management of side effects psycho-education of the patient has a prominent
role. Experience of side effects is less frightening if the patient is aware about their possibility,
and especially with side effects that may subside after some days, like increased sleepiness,

informed patients may be more likely to tolerate it and to stay on medication.
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9 Specific age and gender related conditions

9.1 Gender related differences

Gender differences in unipolar depression are a consistent finding in several longitudinal and
cross-sectional studies (for review see (Kahn et al., 2005; Kuehner, 2003). The lifetime
prevalence shows an unadjusted mean female/male ratio of 2.1 whereas the point prevalence
gender ratio is 1.7 (Kuehner, 2003). This estimate of differences in lifetime depression rates is
calculated from large population- based studies including up to almost 45000 and, for point
and period prevalence rates even up to 78000 people (DEPRES study (Depression Research in
European Society), (Angst et al., 2002b)).

Several differences in co-morbidities, symptomatology and coping style between genders
have been described. Starting with co-morbidities, frequent disorders co-morbid with
depression in females include anxiety (Breslau et al., 1995), somatoform disorders and eating
disorders, especially bulimia (Marcus et al., 2005) whereas men are more likely to suffer from
co-morbid alcohol and drug abuse (Marcus et al., 2005). In part, this may also be reflected in
the coping style with depression. Thus for example Angst et al. found that depressed men
were more likely to increase consumption of alcohol whereas women tried to cope through
emotional release and religion (Angst et al., 2002b).

As far as other features of depression are concerned, recently published results of the STAR-D
study (Marcus et al., 2005) also showed a significantly earlier onset of the first major
depressive episode in women, and longer current major episodes for women when compared
to men. In addition, some features of depression appear more prevalent in men than in
women, for example a tendency to overreact and anger attacks (Winkler et al., 2005). Criterial
major depressive episodes according to DSM IV (American Psychiatric Association, 1994),

however, are more prevalent in female than male depressed patients (Angst et al., 2002b). In
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the large European DEPRES I and II-study women were significantly more likely to have five
or more criterial symptoms of depression than men (female/male ratio 1.96). Interestingly,
differences in symptomatology are already apparent in adolescent depression. Bennett et al.
(Bennett et al., 2005) interviewed 383 depressed adolescents with the Childhood Version of the
Schedule for Affective Disorders and Schizophrenia (K-SADS-IIIR, 1V, (Bennett et al.,
2005)) and the Beck Depression Inventory (BDI, (Bennett et al., 2005). In this sample with a
mean age of 15.8 years, he found that depressed girls were more likely to exhibit guilt, body
image dissatisfaction, self- blame, self- disappointment, feelings of failure, concentration
problems, difficulty working, sadness/depressed mood problems, fatigue and health worries
than depressed boys. In contrast, depressed boys had higher clinician ratings for anhedonia,
depressed morning mood and morning fatigue (Bennett et al., 2005). Explanations for these
gender differences are manifold and several factors may contribute to these differences in
illness characteristics. According to Kuehner (Kuehner, 2003), genetics, sex hormones,
different endocrine stress reactivity, a higher incidence of thyroid axis abnormalities, prior
anxiety disorders, personality traits, neuropsychological factors, gender role and psychosocial
factors, and life events, e.g., childhood sexual abuse may contribute to these differences. So
far, there are no consistent findings for gender differences in heritability (Kendler, 1998).
Only when broadening the criteria for major depression, heritability for major depression
seems to be greater in women than in men (Kendler, 1998). In elderly patients, a higher
heritability for depressive symptoms may be associated with female gender (Jansson et al.,
2004). In addition, gender-specific genetic polymorphism may play a role for different
responsiveness and speed of onset of antidepressant action, e.g. the Angiotensin | converting
enzyme (ACE). In women, D/D and I/D alleles had been associated with a faster onset of
different antidepressant therapies (Baghai et al., 2003; Baghai et al., 2004).Overall, however,
more research is still needed to come to firmer conclusions concerning a gender specific

genetic preposition for depression and response to treatment.
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Sex hormones may play an important modulatory role for the manifestation and course of
depression, and also for treatment response. Thus depressive symptomatology in vulnerable
women seems to increase when their physiological estradiol levels decrease, e.g.
perimenstrually, in the postpartum period or during perimenopause. At the same time several
studies have shown estrogen treatment to be effective in postpartum as well as
perimenopausal depression (for review see (Kahn et al., 2005; Riecher-Rossler et al., 2006)).
Estrogens may enhance serotonergic activity and, if combined may induce a better
responsiveness to SSRI ((Stahl, 2001), for review (Kahn et al., 2005)). Estradiol may be
involved in desensitization on the SHT1A receptor (Bouali et al., 2003; Carrasco et al., 2004).
Other neuroendocrine axis as the HPA (Kornstein et al., 2002)and thyroid axis (Kornstein et
al., 2002) may also exhibit subtle differences between genders, and, by this, cause a different
vulnerability to depression.

Clinically, gender differences in treatment response had been demonstrated in several studies
(Frank et al., 1988; Kornstein et al., 2002; Yonkers et al., 2002), but could not be confirmed
by other studies (Scheibe et al., 2003; Thiels et al., 2005) or combined analysis of several
studies (Hildebrandt et al., 2003). When interpreting data especially from randomized
controlled studies, a major methodological pitfall is the under-inclusion of women in the older
studies (Yonkers et al., 2002). This makes especially results on a potential gender specific
efficacy of tricyclics difficult to interpret. This situation is slightly different with SSRIs where
reported gender differences are based on more recent studies with equal gender distribution.
In a review of 30 randomized, placebo-controlled trials of tricyclics conducted to obtain
market authorization between 1979 and 1991 Wohlfarth et al. (Wohlfarth et al., 2004) could
not identify a gender difference for the efficacy of tricyclics. This contrasts with a meta-
analysis of Hamilton et al. (Hamilton et al., 1995) of all published trials with imipramine
showing significantly different response rates of 62% for men and only 51% for women. On

the other hand, several studies describe a significantly higher response rate for women to
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SSRI treatment when compared to men, e.g. (Baca et al., 2004). A better efficacy of SSRIs
could also be demonstrated by an analysis of 15 randomized, placebo-controlled studies
conducted at the Northwest Clinical Research Center in Bellevue WA. between 1996 and
2003 (Khan et al., 2005).They found that women had a significantly greater response than
men to SSRI but not to SNRI antidepressants. The authors assume that this different
responsiveness may be due to subtle differences in the serotonergic system between men and
women (Bano et al., 2004; Bell et al., 2001; Nishizawa et al., 1997). For other classes of
medications, gender specific differences are less clear. For example, better response rates to
MAO inhibitors (MAO-I) in women have been described in studies including a substantial
number of depressed patients with so called “atypical features” (Davidson et al., 1986).
However, “atypical depression” characterized by dysphoria and pronounced anxiety, is a more
likely finding in women than men, and MAO inhibitors had previously demonstrated a good
efficacy in this condition (Henkel et al., 2006). Thus, the finding of higher responsiveness to
MAO-I for women may simply be due to the interaction of depression subtype and gender.
This is a good example that careful consideration of potential co-variables is essential in order
to identify true gender differences. In summary, neither prevalence or symptomatology nor
treatment response or consequences of depression are identical in men and women, and a
gender specific psychiatric approach, taking into account gender-specific risk- and influencing

factors - including gender roles -, is warranted (Riecher-Rossler, 2000).
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9.2 Age related differences

9.2.1 Using Antidepressant Medications to Treat Depression in Child and Adolescent
Populations

9.2.1.1 Introduction

Identifying and treating major depression in child and adolescent populations is often more
complicated than in adult populations for two main reasons. First, the clinical features of
depressive disorders in young patients may differ substantially from those of adult patients.
Instead of manifesting neurovegetative or straightforward depressive symptoms, depressed
children may exhibit behavioral problems causing difficulties in psychosocial functioning at
home or at school. Identifying these behaviors related to and underlying depression requires
not only evaluating the patient, but also talking to parents and teachers as informants. The
second difficulty stems from the variety of treatment options based on relatively little
evidence of efficacy and safety in children and adolescents. In addition, questions have been
recently raised recently regarding the possibility of increased suicidal behavior in depressed
youth treated with antidepressant medications (Leslie et al., 2005). All of these issues must be
considered before deciding whether and how to treat depressed youth. Comprehensive
guidelines about identifying and treating depressed youth have been published elsewhere
(Birmaher et al., 1998; Park et al., 2000). Likewise, comprehensive reviews of evidenced-
based psychotherapies for youth depression are available (Compton et al., 2004; Curry, 2001).
This chapter instead will discuss the safety and efficacy of antidepressants in child and
adolescent populations. First, randomized controlled trials (RCTs) of antidepressants in
depressed children and adolescents will be reviewed. Next, regulatory actions taken by drug
safety agencies in the United States (US) and United Kingdom (UK) will be discussed.
Finally, recommendations regarding pharmacologic treatment of depressed children and

adolescents will be offered.
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9.2.1.2 Psychopharmacology of Major Depression in Youth

While empirical studies of antidepressant medications have been conducted in depressed child
and adolescents populations since the 1960s, the first well-designed, double-blind, placebo-
controlled studies — most involving tricyclic antidepressants (TCAs) — did not take place until
the mid and late 1980s (Ambrosini, 2000). Since then, several RCTs, primarily of newer
antidepressants such as selective serotonin reuptake inhibitors (SSRIs), have been conducted
in child and adolescent populations. No RCTs of monoamine oxidase inhibitors have been
conducted in depressed child or adolescent populations.

A Cochrane meta-analysis of TCAs, as well as all known published and unpublished RCTs of
SSRIs and atypical antidepressants, will be described below. Whenever applicable, a
distinction will be drawn between a given drug’s attributes in child (age 12 and under) as

compared to adolescent (age 13 and older) populations.

9.2.1.2.1 Tricyclic Antidepressants

Given the ample evidence for efficacy in adult populations, multiple clinical trials of tricyclic
antidepressants -- including studies of amitriptyline, imipramine, nortriptyline, and
desipramine -- have been conducted. A Cochrane Review of 13 of these RCTs involving over
500 youth was completed by Hazell and colleagues (Hazell et al., 2002). Across child and
adolescent populations, the effect size (ES) identified by this meta-analysis was statistically
significant, but small (ES = -0.31, 95% confidence interval -0.62 to -0.01; negative effect size
indicates a reduction in depressive symptoms). However, when subgroup analyses were
conducted, no significant benefit was seen with children (ES = 0.15, 95% CI -0.34 to 0.64),
but a larger advantage was seen with adolescents (ES = -0.47, 95% CI -0.92 to -0.02). This
differential treatment response is consistent with TCAs superior efficacy in adult populations,
and may be explained by maturation of neurological pathways or other developmental

differences between children, adolescents and adults (Bostic et al., 2005). Importantly,
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compared to placebo controls, TCA were associated with more vertigo, orthostatic

hypotension and dry mouth in pediatric populations (Hazell et al., 2002).

9.2.1.2.2 SSRIs and Newer antidepressants

Given the lack of convincing evidence of effectiveness and narrow therapeutic window of
TCAs, more recent pediatric depression trials have focused on SSRIs and atypical
antidepressants. However, while seventeen placebo-controlled RCTs of newer antidepressants
have been conducted, only eleven have been published [or are in press] (Table 6). This section
describes the published and unpublished SSRI trials both with regard to efficacy and safety.
Data regarding unpublished trials were obtained from the report completed by the UK’s
Committee on Safety of Medicine (CSM) of the Medicines and Health care products
Regulatory Agency (Commitee on Safety of Medicines, 2006), and two recent reviews of

antidepressants in youth depression (Bostic et al., 2005; Cheung et al., 2005).



Ghalib, Barrett, Knapp 5/2006 80

Table 6
Published, placebo-controlled, randomized clinical trials of SSRIs and newer antidepressants
in children and adolescents

Study Results
NPhAavantaviatian
Agent Author N Age Dos Lengt Site Primary  Active Placebo P Sig.? Sponsor
e h S Outcome  Treatm value  (Y/
(mg (week (#) ent N)
) s)
(Simeon 40 13- 20- 8 1 none n/a n/a n/a N n/a
etal., 18 60 assigned
1990)
(Emslie 7- CGlI-I 56% 33% .02 Y
17 (lor2)
etal., 96 20 8 1 CDRS-R <0.0 NIMH
1997) mean 38.4 47.1 08 Y
scores
(Emslie 219 8- CDRS-R
etal., 18 20 8 15 (I>/= 41% 20% 0.09 N* Lily
Fluoxetine 2002) 30%)
CGlI-I FLX+ 34.8% .001 Y
CBT:
71 004
(March 439 12- 10- 12 13 FLX: 34.8% .001 Y NIH
etal., 17 40 6%
2004) (Lor2) IEOL§(+
changein  CBT: 41.77 .001 Y
(Keller 18 12- 20- total score  33.79
18 40 (adj FLX:
mean) 36.30 41.77 34 N
HAM-D 66.5%
(</=8or
|>/=50%) 552% A1 N
etal., 0* 8 10 GSK
2001) * HAMD
(change 1898  19.79->9. .13 N
from ->8.24 88
baseline)
MADRS
Paroxetine (I>/=50%  60.5% 58.2% .702 N
(Berard 286 13- 20- 12 33 )) K- GSK
etal., 18 40 SADS-
2006) L (change 9.3 9.8 .616 N
from
baseline )
(Emslie 206 7- 10- 8 40 CDRS-R n/a n/a .684 N GSK
etal., 376 17 50 (change
2006) 6- 50- from
(Wagne 17 200 baseline )
CDRS-R
Sertraline retal., 10 53 (mean -22.84 -20.19 .007 Y Pfizer
2003) reduction)
Citalopra (Wagner 174 7- 20- 8 21 CDRS-R 36% 24% <0.5 Y Forrest
m etal., 17 40 (change
2004) from
baseline )
Escitalopr (Wagner 264 6- 10- 8 25 CDRS-R -21.9 -20.2 310 N
am etal., 17 20 (change

2006) from
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baseline )
. (Mando 37.
;/eenlafam kietal., 40 % 5- 6 1 n/a n/a n/a na N
1997) 75

*Authors note that results would have reached significance if response was defined as decrease in CDRS of 20%,
40%, 50%, or 60%>/=;

**Trial included 275 subjects; but 95 were randomized to imipramine and not considered in above analysis; n/a
= not available; GSK = GlaxoSmithKline

9.2.1.2.2.1 Fluoxetine

Between 1990 and 2004, four trials of fluoxetine as a treatment for child and adolescent major
depressive disorder have been conducted, three of which were positive. The negative study of
fluoxetine which was small and possibly underpowered involved 40 adolescents from
inpatient and outpatient settings. After 8 weeks on 20-60mg of fluoxetine, authors did not
identify significant differences on any of the outcome measures used; subjects responded
equally well to fluoxetine or placebo. Other than weight loss, no drug-associated adverse
events were reported (Simeon et al., 1990).

The first positive fluoxetine study, published in 1997 by Emslie et al, compared a fixed-dose
of fluoxetine 20mg to placebo in a group of 96 children and adolescents ages seven to 17
(Emslie et al., 1997). Youth were treated for eight weeks at a single site. At the trial’s end,
compared to the placebo condition, youth assigned to fluoxetine scored significantly better on
both prospectively-identified primary outcome measures, the Clinical Global Impressions-
Improvement Score (CGI-I) and the Children’s Depression Rating Scale-Revised (CDRS-R ).
Significantly more youth in the fluoxetine condition “responded” (i.e., received ratings of 1,
“very much improved” or 2, “much improved” on the CGI-1). While endpoint mean CDRS-R
scores were significantly better for fluoxetine-treated youth than for those who received
placebo, the differences in terms of “remission” (a dichotomous measure, prospectively
defined as a score of <29 on the CDRS, and potentially less sensitive to change) did not reach

significance. Response rates did not differ for children 12 and under compared to adolescents

n/a
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13 and over. When compared to placebo, adverse events were not significantly increased in
the fluoxetine-treated group.

In 2002, Emslie et al published an eight-week multi-site follow up study of 219 eight to 18
year olds (Emslie et al., 2002). In this trial, the CDRS-R was again used as a primary outcome
measure. While the mean 22-point drop in CDRS-R scores in the fluoxetine group was
significantly different from the 14.9 point decrease noted in the placebo group, it did not
achieve primary outcome “response” criteria prospectively defined as a >/= 30% decrease in
scores. However, in post-hoc analyses the authors demonstrated that primary outcome would
have been achieved had response been defined at >/= 20%, 40%, 60% or 70% decrease in
CDRS scores, or if their calculation correctly reflected the fact that CDRS-R scale has a
minimum value of 17 instead of 0 (Cheung et al., 2005). While no information was provided
regarding suicidality, patients receiving fluoxetine reported fewer adverse events than did
those receiving placebo. Based on these results, fluoxetine received FDA approval to treat
child and adolescent MDD.

In the double-blind relapse-prevention phase of the above study, Emslie and colleagues
continued to follow 40 subjects who remitted on fluoxetine; 20 of these fluoxetine-responders
were assigned to continue fixed dose fluoxetine, whereas 20 others were changed directly
from fluoxetine to placebo. Over the subsequent 32 weeks, when compared those switched to
placebo, fewer subjects who remained on fluoxetine relapsed (60% vs. 34% respectively).
Additionally, time to relapse was longer for those who remained on fluoxetine compared to
those who were switched to placebo (181 days vs. 71 days; p=.046). There were no
statistically significant differences in adverse events (Emslie et al., 2004). Fluoxetine, alone
and in combination with cognitive-behavioral therapy (CBT), was compared to placebo in the
Treatment for Adolescents with Depression Study (TADS). This first phase of this landmark
NIMH- (National Institute of Mental Health) sponsored multisite RCT followed 439

adolescents (ages 12-17) with moderate to severe depression for 12 weeks. The
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fluoxetine plus CBT condition was superior to placebo on both primary outcome measures:
CDRS-R total score and CGI-I score of 1 or 2. Fluoxetine alone was statistically superior to
placebo on the CGI-I variable, but not the CDRS-R. Compared to placebo, there was a
statistically significant increased risk of harm-related events -- a category which included
suicidal or non-suicidal behavior such as self-cutting -- in the groups treated with fluoxetine
(odds ratio 2.19; 95% CI 1.03 — 4.62); however, there was not a statistically significant
increased risk of suicide-related events in the fluoxetine condition. While suicidal thinking
decreased in all treatment groups, the fluoxetine plus CBT condition was associated with the

greatest reduction (March et al., 2004).

0.2.1.2.2.2 Paroxetine

Keller at al treated 180 adolescents (ages 12 to 18) with either paroxetine or placebo in a
multi-site, eight-week RCT. The Hamilton Depression Scale 17-item version (HAM-D-17)
was the primary outcome measure; both response (end of trial score of </= 8 or a >50%
reduction) and change from baseline were assessed. While youth treated with paroxetine
improved on primary outcome measures relative to placebo, these improvements were not
statistically significant in case of imipramine (Keller et al., 2001). Adverse events were
reported more often by patients receiving paroxetine (11 patients) versus placebo (2 patients).
Additionally, paroxetine-treated patients had an increased risk of suicidal ideation compared
to placebo-treated patients (5.4% vs. 0% respectively).

Two additional paroxetine studies, both conducted several years ago and previously
unpublished, have recently been published (Berard et al., 2006) or are now in press (Emslie et
al., 2006). Neither study demonstrated efficacy of paroxetine compared to placebo on primary
outcome measures. In the first study (Berard et al., 2006), which focused on adolescents ages
13-18, more treatment-discontinuing adverse events and suicide-realated behavior were
reported in the paraoxetine group compared to placebo (11.8% vs 7.1% and 4.4% vs 2.1%

respectively; these differences were not statistically significant). In the second study, (Emslie
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et al., 2006) which evaluated paroxetine in 206 children ages seven to seventeen, serious
adverse events were more commonly reported by children treated with paroxetine (six youth)
versus placebo (one youth). Additionally, treatment discontinuation due to an adverse event
occurred more commonly in the paroxetine condition (8.9%) verus the placebo condition

(2%).

921223 Sertraline

In 2003, Wagner et al published the combined results of two separate ten-week trials

involving 376 child and adolescent subjects (ages 6 to 17) with MDD (Wagner et al., 2003).
These studies were conducted at 53 sites in five countries, and the combined analysis was
planned a priori. While the individual trials did not reach statistical significance on the
primary outcome measure (mean reduction in CDRS-R), when combined they demonstrated a
small but statistically significant effect. Of note, at the study’s endpoint, the mean difference
in CDRS-R score was significant for adolescents (sertraline: -28.95; placebo -24.11; p = 0.01)
but only borderline significant for children (sertraline: -31.44; placebo -27.56; p = 0.5). When
compared to placebo, three times as many sertraline-treated subjects discontinued treatment as

a result of suffering adverse events.

921224 Citalopram

Wagner et al also published results from an eight-week trial of citalopram in 174 children and
adolescents (ages 7-17) with MDD (Wagner et al., 2004). When compared to placebo,
response criteria (CDRS-R </= 28) was achieved by significantly more citalopram-treated
depressed youth. Citalopram and placebo were discontinued due to adverse events at a similar
rate (5.6% and 5.9% respectively). No differences between child and adolescent populations
were reported.

According to the CSM report, a large unpublished trial of citalopram in depressed teenagers

(13-18) did not demonstrate antidepressant effect when compared to placebo. Additionally,
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when compared to placebo, greater percentages of citalopram-treated youth reported self harm

or suicidal thoughts, made serious suicide attempts, and required hospitalization.

9.2.1.2.25 Escitalopram

Wagner and colleagues conducted an eight-week RCT of escitalopram, the S-isomer of

citalopram, involving 264 youth ages six to seventeen (Wagner et al., 2006). While the results
of this study have not yet published, but have appeared in a review (Bostic et al., 2005).
According to Bostic and colleagues, while the results across the entire sample did not reveal
significant differences, subgroup analysis revealed a statistically significant drug versus
placebo benefit for adolescents. Rates of discontinuation due to adverse events and rates of

suicide-related behavior were similar in the drug and placebo conditions.

9.21.2.2.6 Venlafaxine

Venlafaxine, an antidepressant that inhibits reuptake of both serotonin and norepinephrine,
has also been evaluated as a treatment for depressed youth. In 1997, Mandoki et al published a
trial involving 40 children and adolescents (ages eight to 18), who received relatively low
doses of Venlafaxine (37.5mg for children, 75mg for adolescents) or placebo; all subjects also
received a weekly therapy with cognitive and behavioral elements. After six weeks, a
significant improvement was noted in all subjects; however, there was no significant
difference between the venlafaxine-treated subjects and those who received placebo. No
serious adverse events were reported in the published paper; however, one subject was
hospitalized after developing mania (Mandoki et al., 1997).

Emslie et al conducted two RCTs of Venlafaxine XR in a total of 334 seven to 17 year-olds
with MDD; while unpublished, the results of these two trials were analyzed together and
described in a recent review (Cheung et al., 2005). The combined analysis did not identify any
significant differences between venlafaxine ER and placebo on the primary outcome variable

of CDRS-R endpoint. Of note, when children (ages seven to 11) and adolescent (ages 12 — 17)
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subgroup analyses were conducted, there was a suggestion of efficacy in adolescent group
(Cheung et al., 2005). According to the CSM report, more treatment discontinuing adverse
events, including hostility and suicidality, were identified in the group treated with

venlafaxine.

9.2.1.22.7 Mirtazapine

Emslie et al also conducted two RCTs of mirtazapine, a noradrenergic and specific

serotonergic agent. These trials involved a total of 250 depressed youth (ages 7 to 17). While
the results of these trials remain unpublished, a recent review indicates that no significant
CDRS-R differences between mirtazapine and placebo conditions were noted at the end of
either eight week trial (Cheung et al., 2005). According to the CSM report, one mirtazapine-
treated subjected reported suicidal thoughts and one placebo-treated subject performed an act

of self-mutilation.

021228 Nefazodone

Two RCTs of nefazodone, a serotonin modulating antidepressant, have been conducted by

Emslie and colleagues. While neither study has been published, one trial involving 195
depressed 12 to 17 year olds was described in a recent review (Cheung et al., 2005). In this
study, beneficial effects for nefazodone approached but did not achieve statistical significance
on CDRS-R primary outcome variable. No nefazodone-related serious adverse events

occurred. The CSM report included no data regarding this medication.

9.2.1.22.9 Buproprion

No RCTs have been conducted with this medication in child and adolescent populations.

9.2.1.3 Regulatory Action by the UK and US

In June of 2003, after evaluating unpublished manufacturer data revealing increased
suicidality associated with paroxetine, the UK Committee on Safety of Medicine (CSM)

advised that paroxetine should not be used to treat depressed youth. The US Food and Drug
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Administration (FDA) quickly followed suit. In August 2003, the manufacturer of venlafaxine
sent letters to doctors explaining that, due to lack of efficacy and potential for increases in
suicidality and hostility, this drug should not be used in youth. By December 2003, MHRA
warned against using all SSRIs and the FDA urged extreme cautions when using any newer
antidepressant in pediatric populations (Leslie et al., 2005).

Given their concern for treatment-emergent suicidality, the FDA conducted a review of
independently-coded safety data from 24 studies of nine of these antidepressants (fluoxetine,
sertraline, paroxetine, fluvoxamine, citalopram, bupropion, venlafaxine, nefazodone and
mirtazapine) in youth populations. Of note, these medications were prescribed in trials not
only for depression but also for anxiety disorders and ADHD. It is important to note that,
among the 4400 patients treated with SSRIs or atypical antidepressants in these studies, there
were no completed suicides. However, when evaluated together, the risk of “suicidality”
(defined as suicidal thinking and behavior) in the antidepressant trials was approximately
twice that of placebo: 4% vs. 2% respectively (risk ratio, 1.95; 95% CI 1.28-2.98), a finding
that was supported by a recent reanalysis of largely the same studies (Wohlfarth et al., 2006).
There was also a significant effect for treatment-emergent agitation or hostility (Hammad,
2006).

Of note, the above FDA analyses were based on adverse-event reports, an unsystematic and
therefore unreliable method of obtaining data. Among the seventeen trials which utilized
questionnaires to obtain data regarding suicidality, no evidence of medication-associated
worsening of suicidality (risk ratio 0.92; 95% CI 0.76-1.11) or emergence of suicidality (risk
ratio 0.93; 95% CI 0.75-1.15) was identified (Hammad, 2006).

When the FDA restricted its analysis to trials of major depression, statistically significant
differences in suicidality and treatment emergent agitation or hostility persisted (Hammad
2004; see Table 7). Depressed youth treated paroxetine were most likely to experience

treatment-emergent agitation or hostility (relative risk 7.69; 95% CI 1.80 — 32.99). Those
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treated with venlafaxine XR were most likely to experience suicidality (relative risk 8.84; 95% ClI

1.12-69.51).

Table 7
Published, Placebo-Controlled, Randomized Clinical Trials of SSRIs and Newer
Antidepressants in Children and Adolescents

Drug Suicide-Related Events Treatment-emergent Agitation or
Hostility

Relative Risk 95%Cl Relative Risk 95%Cl
Nefazodone No events n/a 1.09 53-2.25
Citalopram 1.37 53-3.50 1.87 .34-10.13
Fluoxetine 1.53 .74-3.16 1.01* 40-2.55
Mirtazapine 1.58 .06-38.37 0.52 .03-8.27
Paroxetine 2.15 .71-6.52 7.69 1.80-32.99
Sertraline 2.16 48-9.62 2.92 .31-27.83
Venlavaxine 8.84 1.12-69.51 2.86 .78-10.44
SR
Total 1.66 1.02-2.68 1.79 1.16-2.76

* FDA Analysis of treatment-emergent hostility or agitation did not include data from the TADS study; Bold
= statistically significant result

Based on the above analyses, the FDA concluded that a true risk may exist for some youth. As
a result, in October 2004 the FDA issued a “black box” warning alerting healthcare providers
and consumers about “an increased risk of suicidal thinking and behavior (suicidality) in
children and adolescents” who are taking antidepressant medication (FDA Website). The
FDA review panel included all antidepressants in its warning due to concern that limiting the
black box to newer agents would encourage the use of older medications with narrower
therapeutic windows and higher lethality in overdose (Gibbons et al., 2005). In Dec 2004, the
Committee for Medicinal Products for Human Use of the European Medicines Agency
(EMEA) Scientific Committee similarly advised that newer antidepressants “...are not
authorized Europe-wide for the treatment of depression and anxiety disorders in children and

adolescents. These compounds should generally not be used in this
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age group because clinical trials have shown an increased risk of suicidal behavior...” (EMEA

website: http://www.emea.eu.int/).

9.2.1.4 Investigations of Other Sources of Evidence

Given the problems inherent in drawing conclusions about suicidality from studies not
designed or powered for such a purpose (Emslie et al., 2005), several pharmaco-
epidemiological and observational studies have been undertaken in order to further examine

the link between newer antidepressants and suicide or suicidal behavior.

9.2.1.5 Antidepressants and Completed Suicides

One frequently utilized pharmaco-epidemiologic technique involves investigating whether or
not regional changes in rates of prescription of newer antidepressants are correlated with
changes in suicide rates. Several of these large, retrospective studies have been completed
(Gibbons et al., 2005; Hall et al., 2003; Helgason et al., 2004; Ludwig et al., 2005; Olfson et
al., 2003; Sondergard et al., 2006). While one Australian study did identify a link between
increased prescription rates of newer antidepressants and increased suicide rates in
adolescents and young adults ages 15 to 24 (Hall et al.,, 2003), other American and
international studies indicate an inverse relationship between rates of SSRI prescriptions and
rates of suicide in child and adolescent populations (Gibbons et al., 2005; Ludwig et al., 2005;
Olfson et al., 2003). According to an analysis of WHO data performed by the American
College of neuro-psychopharmacology (ACNP) Task Force on SSRIs and Suicidal Behavior
in Youth, over the past 14 years the suicide rate for adolescents and young adult (ages 15-24)
has decreased by an average of 33% across 15 countries (Mann et al., 2006a). While such
analyses are imperfect and subject to the “ecologic fallacy” (Robinson, 1950), taken together,
these studies do not lend strong support to the notion that newer antidepressants are linked to

increased rates of youth suicide.


http://www.emea.eu.int/

Ghalib, Barrett, Knapp 5/2006 90

In addition to pharmaco-epidemiologic studies, others groups have used post-mortem
toxicological analyses as a means of investigating a link between completed youth suicide and
antidepressant medications. Evidence from a large-scale Sweedish study (Isacsson et al.,
2005a) and two smaller American studies (Moskos et al., 2005; Tardiff et al., 2002) does not
support an association between treating youth with antidepressants and subsequent completed

suicide.

9.2.1.6 Antidepressants and Suicidal Behavior or Non-Fatal Self Harm in Depressed Youth

In addition to completed suicides, information is also available regarding suicidal behavior
and non-fatal self harm. Several retrospective studies have investigated this potential link
through queries of large databases of patient information. The results of these studies are
mixed.

In 2004, Valuck et al conducted a propensity-adjusted cohort study to examine links between
antidepressant treatment and suicide attempts in over 24,000 adolescents (ages 12-18) who
were started on antidepressants after being newly diagnosed with major depression. After
adjusting for severity of symptoms, they found youth treated with SSRIs did not have
statistically significant increases in rates of suicide attempts when compared to youth treated
with other or multiple medications. Youth who continued treatment with any antidepressant
for six months made significantly fewer suicide attempts than those who remained on
medication for less than eight weeks. (Valuck et al., 2004).

Martinez et al conducted a nested case-control study comparing rates of fatal and non-fatal
self harm for over 146,000 individuals in a large UK general practice database (Martinez et
al., 2005). Identified cases were prescribed TCAs, SSRIs or atypical antidepressants for a
depressive episode (unipolar or bipolar) or dysthymia. In the six-months following index
prescription, no suicides occurred in the 10 to 18 year old cohort. However, compared to

depressed youth treated with TCAs, depressed youth treated with SSRIs demonstrated “weak
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evidence” for increased rates of non-fatal self harm (adjusted odds ratio 1.59; 95% CI 1.01 —
2.50). Among the SSRIs evaluated, the greatest risk for non-fatal self harm was associated
with paroxetine. Jick and colleagues found a near-significant signal for increased rates of self-
harm in paroxetine-treated youth (ages 10-19) in an earlier study of the same database (Jick et
al., 2004).

In a separate study, Simon and colleagues used a large American database to retrospectively
analyze over 82,000 index episodes of antidepressant treatment, 5107 of which involved
youth ages 5 to 18 (Simon et al., 2006). Six months after initiating antidepressants diagnosed
depressive disorders (coded as ICD-9 MDD, Dysthymia, or Depressive Disorder NOS), three
youth and 28 adults completed suicide. Like Jick and colleagues, Simon and colleagues found
a significantly higher rate of suicide attempt in the first week of treatment compared to
subsequent weeks. However, when compared across the entire sample, there was not a
statistically significant increased risk of completing suicide the first month of treatment
compared to subsequent months. Additionally, rates of serious suicide attempts, captured from
three months before to six months after index antidepressant prescription, were highest in the
month before antidepressants were initiated. When the newer antidepressants included in the
FDA review were compared to the older antidepressants not evaluated by the FDA, this
decrease in suicide attempts in the month after treatment initiation was only seen with newer
antidepressants. The authors state that these differences may reflect a more timely therapeutic

effect of newer agents.

9.2.1.7 The use of antidepressants and its risks, benefits

Several recent studies have used metanalysis to compare the risks and benefits of individual
antidepressant agents that have been subject to randomized clinical trials in depressed youth
(Bridge et al., 2005; Wallace et al., 2006; Whittington et al., 2004). The authors of each of

these studies conclude that the risk-benefit profile is most favorable for fluoxetine. Two of the
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studies suggest that the risk-benefit profile of citalopram is also positive (Bridge et al., 2005;

Wallace et al., 2006); one study suggest that the benefits of sertraline may also outweigh it’s

risks when used to treat depressed youth. Based on all of the preceding data, the following

recommendations might be considered regarding diagnosis and treatment of youth with major

depression.

Carefully diagnosis the patient. Comorbidities or alternate diagnoses such as bipolar
disorder may affect both safety and efficacy of drug treatment.

After careful diagnosis, discuss the risks and benefits of treatment with
antidepressants and/or psychotherapy. The discussion should involve the parent(s) or
guardian(s) and, whenever appropriate, the patient. The conversation should reflect
both the treatment-associated risks as well as the risk of untreated depression.

If depressive symptoms are mild or if the current episode is of new or recent onset,
consider a period of intensive psychosocial therapy, support and monitoring.
Given the episodic nature of depression and the turbulence of youth, particularly
adolescence, some depressive episodes may respond to psychotherapy, simple
supportive interventions, or may even remit spontaneously. However, even if
symptoms remit, patients should be considered at risk for future depressive episodes
and receive regular monitoring. If symptoms worsen or persist for six to eight weeks,
an evidence-based treatment with medication and/or a specific psychotherapy should
also be initiated if only support has been offered up to that point.

Educate the patient and family about what to expect from drug treatment. It is
important to let them know that they may experience a drug’s side effects before they
experience the benefits. Provide them with information about irritability, akathisia,
agitation and mania, and encourage them to call with questions. The Parent’s Med
Guide is one useful resource available on the world wide web

(www.parentsmedquide.org) in English and Spanish.
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Develop a safety plan with the patient and the responsible adult. Both the child and
parent/guardian should have numbers for the doctor/clinic as well as a plan for
accessing emergency services. If the patient is experiencing suicidal ideation but is
appropriate for outpatient treatment, provide only limited amounts of medication.
Encourage parents to remove firearms or other dangerous equipment from the house.
When initiating medication, start low and monitor carefully. While starting low,
children may be able to tolerate and sometimes require similar doses as adults.
Monitoring must be tailored to fit individual clinical situations. The FDA recommends
the monitoring schedule listed below, which was also used in TADS study.
Particularly in the initial weeks, in addition to monitoring for suicidality, patients and
families should be asked about medication compliance and behavior change.

0 Every week for the first 4 weeks

0 Every other week for the next four weeks

o0 After twelve weeks, then as necessary
If patient responds, treatment should continue. “Continuation” treatment for 3-6
months after remission helps reduce rates of relapse. If children or adolescents have
suffered previously from episodes of depression, a “maintenance” phase of one to
three years should be strongly considered. If a medication discontinuation trial is
desired after a period of sustained remission, it should be well-planned, slowly
conducted, and carefully monitored.
If patient does not respond, re-evaluate diagnosis before moving on to alternate
drug strategy. If diagnosis is confirmed, try a different medication. While fluoxetine
should be favored as a first-line antidepressant based on the above-described evidence
and its FDA-indication, not all patients will tolerate or respond to this mediation; if

this is the case, other medications can and should be used.
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9.2.1.8 Conclusion

While much is known about the effects of antidepressant medications in children and
adolescents, research is needed to further improve our ability to treat depressed youth. The
current evidence for efficacy is not robust, and several questions regarding the safety of newer
antidepressants remain.

Regarding efficacy, more information is needed in order to determine which children and
adolescents respond to which treatments. Current treatment studies have been characterized
by high placebo response rates and sub-optimal response rates. Important questions regarding
the effects of early intervention and long-term treatment in both children and adolescents also
remain.

The debate over the safety of these medications will also continue. If the risk is determined to
be real, investigators must identify an etiology of self-harmful or suicidal behavior, and
conclude whether or not harmful these behaviors can be predicted and neutralized. Given the
known morbidity and mortality associated with untreated depression, all risks of treatment
must be balanced against the risk of withholding treatment. Regardless of treatment status, all

depressed children and adolescents will require psychoeducation and careful monitoring.
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9.2.2 Antidepressant Treatment in Old Age

9.2.2.1 General clinical considerations

The prevalence for depressive symptoms in people over the age of 65 ranges between 8 and
17% and between 1 and 3% for major depressive episodes (Mitchell et al., 2005). Moreover, a
considerable co-morbidity exists with dementia, stroke and Parkinson’s disease, where
patients often present with depressive symptoms. The response to antidepressant treatment in
the elderly does not apparently differ from treatment response in younger patients. However,
relapse rates are higher and the longitudinal outcome is less favorable than in the middle ages
(Mitchell et al., 2005). There are very few longitudinal studies following the course of
depressive illness in elderly people. The meta-analysis of data from 12 studies in primary care
and in community secondary care showed that after 2 years 21% of elderly depressed patients
had died and among survivors almost half remained depressed (Mitchell et al., 2005). The
more adverse longitudinal course in old age may be more likely accounted for medical co-
morbidity, immobility and psychosocial factors (Mitchell et al., 2005) than age itself (Mitchell
et al., 2005). It is also generally accepted, that elderly depressed patients are particularly prone
to the side effects of antidepressants, particularly cardiovascular side effects and treatment
related cognitive dysfunction (Moskowitz et al., 1986).

It also may be important to distinguish between young-old (age 60-75 years) and old-old (age
over 75 years). Both groups show marked differences in co-morbidity (e.g. dementia),
lifestyle and rates of institutional care. However, in most antidepressant trials this distinction
has not been made and patient samples in previous studies are usually heterogeneous and

termed as elderly, geriatric, senile or older adults, aged 55 or over (Mottram et al., 2006).
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9.2.2.2 Efficacy of antidepressants in old age

Numerous randomized controlled trials of antidepressant treatment in late-life depression have
been conducted including all substance classes. The first question is whether antidepressant
pharmacotherapy is effective at all in elderly patients, i.e. shows therapeutic efficacy superior
to placebo treatment. Roose and Schatzberg (Roose et al., 2005) recently reviewed five
placebo-controlled which have been selected based on quality criteria in order to assess the
antidepressant efficacy and effectiveness. Useful data on TCAs are very limited because
previous studies have often involved inadequate dosages of TCAs (e.g. imipramine and
amitriptyline), which are not recommended for the use in elderly patients (Mamdani et al.,
2000b). Thus, four of these randomized controlled trials (Rapaport et al., 2003; Roose et al.,
2004; Schneider et al., 2003; Tollefson et al., 1995) compared different SSRIs (fluoxetine,
sertraline, citalopram, paroxetine) and one trial fluoxetine and venlafaxine with placebo
(Schatzberg et al., 2002). Three studies demonstrated a statistically difference in drug versus
placebo response and/or remission rates (Rapaport et al., 2003; Schneider et al., 2003;
Tollefson et al., 1995). The percentage of trials failing to show a significant difference
between verum and placebo groups resembles results of non geriatric trials, where medication
is found to be more effective than placebo in less than 50% of the time. In 1999 the World
Psychiatric Association (WPA) recommended among general medical principles to treat
depressive symptoms in the elderly with the aim of complete remission. A more recent
guideline of a working group of the Royal College of Psychiatry from UK (Baldwin et al.,
2003) supported also the efficacy of antidepressant drugs in elderly patients based on a
previous Cochrane Review (Wilson et al., 2001) and further meta-analysis (Gerson et al.,
1999; McCusker et al., 1998; Mittmann et al., 1997). In contrast, little is known about
augmentation strategies in elderly patients who have shown only modest improvement during

previous treatment trials (Baldwin et al., 2003).
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Another question is whether a certain class of antidepressants is more favorable in old age
than the others. Roose and Schatzberg (Roose et al., 2005) also selected 6 trials comparing at
least two different antidepressants for further critical review. All randomized controlled trials
in this review were comparison trials of two SSRIs or one SSRI compared to a TCA or
mirtazapine (Bondareff et al., 2000; Mulsant et al., 2001; Navarro et al., 2001; Newhouse et
al., 2000; Roose et al., 2004; Schatzberg et al., 2002). The response rates in these comparison
trials were consistently higher than seen with the same agents in placebo-controlled trials (50-
73% vs. 35-72%) and may better reflect the effectiveness of medication in a clinical setting
(Roose et al., 2005). These trials did not demonstrate that one antidepressant is superior to
another. In a very recent Cochrane-Analysis (Mottram et al., 2006) 29 studies out of 163
identified trials were selected for further analysis and 14 studies were selected for contributing
efficacy data. Trials entering the meta-analysis of efficacy had to compare at least 2 active
antidepressant drugs as the meta-analysis aimed at comparing the efficacy of antidepressant
classes, withdrawal rates and side effect profiles in elderly patients. The trial duration varied
between 4 and 8 weeks and only 2 trials (comparison of moclobemide with imipramine and
tianeptine) were conducted over 12 weeks or more (Dunningham et al., 1994). No significant
differences in efficacy were found between classes of antidepressants (TCAs, TCA related
drugs, SSRIs, MAOIs and atypical antidepressants). However, the trials contained relatively
small numbers of patients possibly introducing a large type two error which may explain the
negative finding. Higher numbers of patients withdrawn irrespective of reason or due to side
effects were observed during treatment with TCAs compared to SSRI. Also ECT has been
shown to exert excellent effectiveness in geriatric patients (Abrams, 2002; Greenberg et al.,
1992; Oshima et al., 1999). Despite specific side effects such as greater cognitive impairment,
efficacy is greater in older than in younger patients and a reduced mortality in comparison to
other treatments has been shown (Philibert et al., 1995). Further progression in understanding

of ECT and anesthesia has reduced the risks of ECT. So no
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absolute medical contraindications to its use, particularly in patients at particular medical
risks, are encouraged now (Abrams, 2002; Fink, 1999) enabling psychiatrists to offer a

growing proportion of geriatric patients ECT treatment.

9.2.2.3 Tolerability in elderly patients

The recent Cochrane analysis (Mottram et al., 2006) of side effects showed an small increased
risk of gastrointestinal (including the experience of “dry mouth’) and neuropsychiatric side
effects (drowsiness, dizziness, lethargy) associated with classical tricyclic antidepressants.
However, further conclusions regarding the comparison of other substance classes have not
been possible due to the methodological limitation mentioned above. Thus, only the
pharmacological profiles of specific drugs and their interactions with medical comorbidity and
concomitant medication can determine the choice of antidepressants in elderly patients. In
primary care, newer drugs providing a superior safety profile such as SSRIs are gradually
replacing TCAs as first-line treatment based on their superior side effect profile (Gareri et al.,
1998; Mamdani et al., 2000a). Moreover, geriatric patients are more susceptible to side effects
such as orthostatic hypotension and sedation. Also cognitive disturbances and even delirious
states induced by the anticholinergic action of various antidepressants, e.g. TCA, are more
frequent. Some side effects, which raise particular concerns in younger patients such as
weight gain due to antihistaminergic effects, may be beneficial for elderly patients often
suffering from anorexia and weight loss. In existing medical co-morbidity, which may
complicate the management of late-life depression, particular care should be paid in choosing
an antidepressant. According to the guidelines from UK (Baldwin et al., 2003) SSRIs should
be preferred for depression complicating vascular and cerebrovascular disease, mainly
because of safety and tolerability. In dementia tricyclic antidepressants, SSRIs and

moclobemide are effective, however, newer drugs are better tolerated and safer. For
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Parkinson’s disease no adequate trial data is available, however, SSRIs may aggravate

parkinsonian symptoms, but this ha not been proven (Baldwin et al., 2003).

9.2.2.4 Dosage and duration of antidepressant treatment in old age Comorbid medical
conditions and concomitant medications require particular attention to pharmacodynamic and
pharmacokinetic interactions. Even if no other medical disturbances are present, normal aging
leads to differences in hepatic and renal function requiring extraordinary awareness. Because
of a reduced hepatic metabolism and renal elimination rate in the elderly the appropriate
dosages are lower than in younger patients (Chiu, 1997). In frail patients it is recommended to
commence treatment with a slow dosage and titrate gradually to the therapeutic dosage range
(“start low and go slow”). Moreover, the guidelines of the American Psychiatric Association
(APA) emphasize that elderly patients typically require a lower dosage than younger patients
to reach a particular blood level and tolerate a given blood level less well, however, the blood
levels at which antidepressant medications are maximally effective appear to be the same as
for younger patients (American Psychiatric Association, 2000; Wilson et al., 2001). Another
critical issue is the duration of treatment in old age. Apparently older patients take longer to
recover from depression and recovery goes on up to 12 weeks provided that there has been
some early improvement (Wilson et al., 2001). Currently at least 6 weeks of treatment is
recommended to achieve optimal therapeutic effects (Wilson et al., 2001). However, if there
has been hardly any response (e.g. less than 25% recovery) during the first four weeks the
same treatment is associated with a low probability of remission (Mottram et al., 2006). After
remission antidepressant medication at the same dose should be continued for another 12

month in first-onset cases and up two 36 months in recurrent cases (Nemeroff et al., 1984).
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10 Mechanisms of action of antidepressants

10.1 The development of antidepressants based on the monoamine
hypothesis of depression.

Following the accidental discovery of the monoamine oxidase inhibitors and the tricyclic
antidepressants some 50 years ago (Slattery et al., 2004), the pharmaceutical industry
developed numerous antidepressants that had similar therapeutic and adverse side effects. The
observation that imipramine reduced the transport of tritiated noradrenaline and serotonin into
rat brain slices in vitro, whereas iproniazid, the first clinically effective MAOI, inhibited the
intraneuronal metabolism of these biogenic amines, gave support to the emerging monoamine
hypothesis of depression. However, despite the refinement of the pharmacology of the
antidepressants that led to the synthesis of drugs that were highly selective in blocking either
the reuptake of noradrenaline (the noradrenaline reuptake inhibitors, NRIs, as exemplified by
maprotiline and reboxetine) or serotonin (the selective serotonin reuptake inhibitors, SSRIs, as
exemplified by fluoxetine) (Brunello et al., 2002; Nutt, 2002), it soon became apparent that
not all antidepressants blocked the monoamine transporters. Indeed, mianserin, a tetracyclic
compound, was the first effective antidepressant that had no effect on either the monoamine
transporters or monoamine oxidase but was an effective antidepressant. Later it was found
that the tetracyclic antidepressant mianserin had a unique mode of action in that it increased
the release of noradrenaline by blocking the pre-synaptic, inhibitory, a, adrenoceptors. As
these receptors, on stimulation by inter-synaptic noradrenaline, normally reduce the influx of
calcium ions and thereby reduce the calcium dependent release of noradrenaline, drugs that
specifically block the pre-synaptic a, receptors would be anticipated to increase the

intraneuronal concentration of calcium and thereby increase noradrenaline release. This is
how mianserin was thought to act. More recently mirtazapine, a structural relative of

mianserin, has been developed that combines the enhanced release of noradrenaline with an
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increased activation of post-synaptic 5HT;a receptors and an antagonism of 5HT, and 5HT;
receptors. Thus, a slight modification of the tetracyclic structure of mianserin has led to the
development of a dual action antidepressant that lacks the gastrointestinal and neurological
side effects of the SSRIs, adverse effects that are the result of the activation of serotonin
receptors (5HT,c, 5HT3) in the gastrointestinal tract and on blood vessel walls. It is interesting
to note that following two decades of emphasis of specificity of action of antidepressants on
noradrenaline, serotonin or even dopamine (for example, buproprion), there is now a renewed
interest in antidepressants with a dual action, in other words, tricyclic-like antidepressants that
lack the cardiotoxicity and other adverse side effects. Venlafaxine and duloxetine are
examples of monoamine reuptake inhibitors that, at normal therapeutic doses, show a greater
potency in inhibiting serotonin rather than noradrenaline reuptake whereas milnacipran is
more selective in inhibiting noradrenaline reuptake at normal doses. These dual action
antidepressants (Briley, 1998) enhance both noradrenaline and serotonin at high therapeutic
doses whereas mirtazapine, because of a different mode of action, does so across the
therapeutic dose range.

Recent developments also show important differences between different subtypes of SSRISs.
E.g. Escitalopram, binding to both the primary binding site and to the allosteric site on the
serotonin transporter, seems to be different from other SSRIs (Chen et al., 2005; Sanchez et
al., 2004; Thase, 2006).

Despite the plethora of different types of antidepressants that have been marketed over the
past 30 years (Fehler! Verweisquelle konnte nicht gefunden werden., for review see
(Richelson, 2001)), the main advance has been made not in terms of efficacy but safety.
Modern antidepressants are no more effective than the first tricyclics such as imipramine or
amitriptyline. Indeed, electroconvulsive therapy (ECT) remains the most effective and reliable

means of treating severe depression (ECT review group, 2003).
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Table 8

Selection of antidepressants that are currently available in Europe (see Table 9 for a more detailed
list)

Selective serotonin reuptake inhibitors (SSRIs) citalopram
escitalopram
fluvoxamine
fluoxetine
sertraline
paroxetine

Serotonin reuptake activators tianeptine

Selective noradrenaline reuptake inhibitors reboxetine

Selective noradrenaline and serotonin reuptake venlafaxine

inhibitors duloxetine
milnacipran

Noradrenaline and serotonin specific mirtazapine

antidepressants

a,-adrenoceptor antagonists mianserin

5HT, receptor antagonists nefazodone
trazodone

Reversible inhibitors of MAO moclobemide
toloxatone

Dopamine and noradrenaline reuptake inhibitor buproprion

- ipsapirone
5HT 4 agonists gepirone
agomelatine

5HT,¢ antagonist + melatonin-1 agonist *
*Not yet marketed in Europe

While it is generally assumed that all effective antidepressants enhance monoaminergic
function in some way, their common mode of action remains an enigma. It has long been
realized that there was a disparity between the qualitative and quantitative effects of these
drugs on monoamine transport and the onset of their therapeutic action (Nestler, 1998). In
addition to the delay in the onset of the therapeutic action, the acute depletion of tryptophan
from the diet, an event that significantly decreases the concentration of brain serotonin, results
in either no effect or a mild dysphoria in healthy volunteers and does not affect the mood state

of untreated depressed patients (Delgado, 2004; Nestler, 1998). Nevertheless tryptophan
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depletion is able to acutely reverse the therapeutic actions of chronic SSRI treatment and to
cause acute relapse in recovered unmedicated patients (Bell et al., 2001). These effects show
that in vulnerable individuals acute lowering of 5-HT function can contribute to depressive
states.

The discovery that chronic antidepressant treatment produces adaptive changes in
postsynaptic beta-adrenoceptors that approximately correlated with the onset of the
antidepressant effect (Sulser et al., 1978) opened up a new concept regarding the mode of
action of antidepressants by directing research away from presynaptic to postsynaptic events.
It soon became apparent that the changes in postsynaptic monoamine receptors were coupled
to changes in intracellular signal transduction molecules. This stimulated research into the
effects of chronic antidepressants on neuropeptides, neurotrophic factors and intracellular
signaling molecules (Manji et al., 2001; Wong et al., 2004b). A variety of recent studies
supported the hypothesis that possibly a decreased expression of brain derived neurotrophic
factor (BDNF) contributes to the development of depressive disorders and that upregulation of
BDNF plays a role in the actions of antidepressant treatments (Duman et al., 2006). Thus, the
monoamine hypothesis of depression, and the explanation of how antidepressants work, has
gradually evolved into a molecular hypothesis. This is based on the view that adverse
environmental factors, such as stress, acting on a genetic vulnerability, cause maladaptive
changes in a range of neurotransmitters of which the monoamines are presumed to play a
significant role. Effective antidepressant treatments normalize the disturbed neurotransmitter
networks that are assumed to be responsible for the clinical features of depression (Castren,
2005). This hypothesis has stimulated the search for genes that are altered in depression or by
chronic antidepressants in the hope that the molecules encoded by these genes could provide

targets for novel types of antidepressants (Knuuttila et al., 2004; Wong et al., 2004a).
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10.2 New developments leading to a new understanding of the mechanism of
action of antidepressants

Despite the advances that have been made in the treatment of depression over the past 50
years, a number of major problems remain. These include a lack of response, or only a partial
response, to treatment by a substantial proportion of patients. In addition, the diagnosis of
depression, and the different types of depression, is dependent on the symptoms; these are
frequently complicated by co-morbidity with other psychiatric disorders. Clearly the
development of specific diagnostic tests for depression would be a major advantage but, to
date, no such tests have been reliably developed. It would also be a help if there were reliable
animal models of depression but, again, those that are available have been of limited value for
the detection of novel compounds or in elucidating the mechanisms whereby antidepressants
work. Some of these issues have been discussed elsewhere in this document. Most animal
models of depression rely on stress-induced abnormalities in behavior and in the subsequent
changes in neuroendocrine and neurotransmitter (mainly monoamine) function. It has been
more recently reported alterations in the expression of numerous genes and notably those
coding for neurotrophic factors such as BDNF and NGF (Alfonso et al., 2006) as well as
structural modifications in the areas of the brain related to mood disorders in animal submitted
to such paradigms. This has led to depression research being focused on the hippocampus,
amygdala, cortex and related neuronal circuits (LeDoux, 2000). The importance of these
regions has gained support from brain imaging studies which have identified many cortical
and subcortical structures that are altered in depressed patients. These observations are
completed by those from post mortem studies: in the same regions, alterations of both neurons
and glial cells density and size seem affected, suggesting a functional impairment of these
regions associated with major depression (for review see (Gould et al., 2004)). Furthermore
effective antidepressant treatments have also identified the importance of these brain regions

(Tamminga et al., 2002).
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Clearly the application of neuroscience to an understanding of brain function and
psychopathology has resulted in novel insights into the psychobiology and biological subtypes
of depression (Hasler et al., 2004) and, possibly, how antidepressants work. This raises the
guestion “Is mood chemistry?”, the subject of an important review by Castren (Castren,
2005). This new concept suggests that depression results from a malfunction of neuronal
networks and that antidepressants work by improving information processing in the affected
networks. At the basis of such disordered networks lies the failure of neuroplasticity. Thus, all
antidepressants appear to increase the development of new neurons in the hippocampus
(Malberg et al., 2000). This increase in neurogenesis in the hippocampus associated with
chronic antidepressant treatment correlates with the behavioral changes caused by chronic
antidepressant treatments (Santarelli et al., 2003). It should be highlighted that numerous
others alterations than a decrease in the rate of neurogenesis or in neuronal turnover in the
hippocampus have been reported in depression such as modifications in neuron architecture,
only few publications have reported the effect of antidepressants on them. Such observations
are particularly pertinent to the mode of action of antidepressants as, for the first time, a
cellular explanation has been proposed that identifies the reason for the delay in the onset of
the response to treatment independently of the nature of that treatment. This hypothesis has
led to the further observation that the elimination of neurons through apoptotic cell death
increases simultaneously with increased neurogenesis, events that are linked to the
antidepressant-induced increase in neurotrophic factors such as brain-derived neurotrophic
factor (BDNF). It may be hypothesized that, in the hippocampus, antidepressants increase
neuronal turnover rather than neurogenesis per se (Sairanen et al.,, 2005). What are the
implications of such findings for the development of future antidepressants? Clearly the
conventional approach whereby specific monoamine neurotransmitters are targeted must be
reconsidered. It can be argued that such an approach has failed to bring about any major

benefits to the depressed patient in terms of therapeutic efficacy. Further targets,
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while they may include monoamine receptors such as the 5HT2a, 5HT,c, 5HTs and 5HT;
(Pauwels, 2000), have certainly produced some potentially interesting possibilities in rodent
models of depression but so far they have not yet been validated clinically. There is evidence
that 5SHT; and 5HT;g/p antagonists augment the antidepressant response, but the clinical
evidence that such drugs are effective antidepressants when administered alone is equivocal
(Bosker et al., 2004). Similarly, the a, adrenoceptor has been targeted following the discovery
that the tetracyclic antidepressants mianserin and mirtazapine act as antagonists at the pre-
synaptic a; receptor (Blier, 2001) and block certain 5-HT, receptors. Therefore both drugs are
influencing the noradrenergic and serotonergic neurotransmission.

Recently it has been shown that a peptide that is a member of the S100 interacts with the
5HT;g receptor; there is experimental evidence that the function of this receptor is dependent
on the expression of the pl1 peptide (Sanacora et al., 2000). The concentration of the p1l
peptide was shown to be low in post-mortem brains from depressed patients. In knockout
mice lacking the pll peptide, depressive-like behavior was noted. Chronic antidepressant
treatments, including ECT, increased pll expression and counteracted the depression-like
phenotype (Svenningsson et al., 2006). These results serve to emphasize the potential
importance of the 5HTig receptor in animal models for depression and suggest 5HTip
receptors, the analogous serotonin receptor in man may play a role in antidepressant therapies.
Non-monoamine approaches have included antagonists of tachykinin receptors. The
endogenous agonists include the peptide Substance P that is physiologically involved with
pain perception, but experimental studies have demonstrated that NK1 receptors may function
to modulate serotonergic transmission (Santarelli et al., 2001). Antagonists of these receptors
would therefore be expected to exert the opposite effect upon serotonergic transmission and
enhance function (Culman et al., 1997). While there was considerable excitement generated
regarding the antidepressant potential of the first NK1 antagonist to be developed some years

ago (Schwarz et al., 2002), further clinical studies have proved disappointing. Nevertheless, of
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the 5 known types of the NK receptors the search continues for antagonists with potential
therapeutic properties (Kramer et al., 1998).

Of the amino acid neurotransmitters, attention has been directed to the N-methyl-D-aspartate
(NMDA) receptor complex following experimental findings that have shown that most classes
of antidepressants decrease the affinity of the glycine site on the NMDA receptor complex
(Grundemar et al., 1994) following chronic antidepressant treatment. This may prove to be a
novel approach to drug development, as the NMDA antagonist ketamine has been shown to
cause a rapid, but transient, improvement in mood in depressed patients (Paul et al., 1994). At
the cellular level, NMDA antagonists block the atrophy of hippocampal CA3 pyramidal
neurons and the inhibition of neurogenesis caused by stress (Berman et al., 2000a). Another
possible approach to the modulation of the glycine site on the NMDA receptor involves sigma
receptor antagonists. Ilgmesine was the first sigma-1 receptor antagonist that was shown to
have antidepressant activity (Manji et al., 1999; Roman et al., 1990), but for commercial
reasons it has not been developed. The antidepressant tianeptine has demonstrated to
counteract the stress-induced increase in NMDA/AMPA ratio (Kole et al., 2002). Of the other
amino acid receptors that are possible targets the observation that the concentration of GABA
is decreased in the brains of depressed patients (Sanacora et al., 2000) suggests that GABA
receptor agonists, particularly those targeting the G-protein coupled GABA-B receptor that
are prominently located in limbic regions of the brain, may be of interest. For a detailed

review of new hypotheses on antidepressant modes of action see (Slattery et al., 2004).

10.2.1 HPA system abnormalities in depressive disorders

A dysregulation of the HPA system is one of the major neuroendocrine abnormalities in major
depressive disorder including elevated levels of CRH (Nemeroff et al., 1984), ACTH, and

cortisol (Linkowski et al., 1987) during depressive episodes, which normalize after clinical
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remission. Higher HPA activity during the first weeks of an antidepressant pharmacotherapy
seems to be associated with lower rates of early treatment response (Hatzinger et al., 2002).
Furthermore it is of importance that persisting cortisol hypersecretion indicates a higher risk
for the recurrence of depression, even if a reduction of depressive symptoms or even clinical
remission has been achieved (Zobel et al., 1999). Moreover during the long-term course of
depression an increasing HPA system deterioration is highly correlated not only with the
severity of disease, indicated by higher psychometric depression scores, but also with the
number of previous episodes (Hatzinger et al., 2002). However, in both molecular
investigations and animal studies it has been shown that classical antidepressants, e.g. tricyclic
antidepressants, modulate the regulation of the HPA system by enhancement of the expression
of glucocorticoid receptors thereby improving the feedback mechanism of the HPA system
(Barden et al., 1995; Holsboer et al., 1996). Thus, the regulation of the HPA system seems to
play a major role for the pathophysiology of depressive episodes. This neuroendocrine
regulatory system therefore opens a variety of new pharmacotherapeutic approaches to
depression which differ fundamentally from up to now available antidepressants.

The HPA and immune axis has become an important target for antidepressant development
due to the key role that stress plays in initiating depression. In the development of novel drugs
that target the HPA axis, one approach has involved antagonists of the CRF1 receptors.
Clinical studies have shown that the concentration of CRF is increased in the CSF of both
suicide victims and in depressed patients (Nemeroff, 1996). However, in spite of first clinical
experiences supporting a potential antidepressant efficacy, so far CRF antagonists have not
shown their efficacy in the treatment of depression in RCTs. More success has been reported
in the development of glucocorticoid type-2 receptor antagonists. This approach was based on
the observation that hypersecretion of cortisol is a frequent occurrence in patients with chronic

depression in which melancholic features are prominent. There is preliminary clinical
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evidence that novel glucocorticoid receptor antagonists may be beneficial in such subgroups of
depressed patients (Gallagher et al., 2006).

A novel antidepressant, agomelatine, has been developed recently. It acts as an agonist at
melatonin-1 receptors and as an antagonist at SHT,c receptors (Millan et al., 2003; Millan et
al., 2005; Pevet, 2002; scamps-Francois et al., 2003). Melatonin in secreted from the pineal
gland and, via the supra-chiasmatic nucleus in the hypothalamus, acts as the endogenous
circadian rhythm oscillator. As circadian rhythms are known to be altered in depression
(Darcourt et al., 1992), it has been hypothesized that a drug acting as an agonist at melatonin
receptors, and as an antagonist at 5HT,c receptors that have been implicated as being
oversensitive in anxiety and depression, could facilitate a resynchronization in circadian
rhythms and have useful therapeutic properties (Krauchi et al., 1997; Leproult et al., 2005).
The close inter-relationship between the endocrine and the immune system has stimulated
research into the role of pro-inflammatory cytokines into the etiology of depression. Thus the
observation that inflammatory mediators, such as the pro-inflammatory cytokines interleukin-
1 and -6, tumor necrosis factor-alpha, interferon-gamma and prostaglandin E2, are elevated in
the blood of depressed patients has led to the macrophage hypothesis of depression (Smith,
1991). In addition, the treatment of non-depressed persons suffering from hepatitis with
interferon-alpha often results in severe depression (Wichers et al., 2002). Furthermore, many
of the symptoms that occur in depression (for example, the sleep profile, mood, memory,
appetite, libido, cognitive function, endocrine function) may also be caused by pro-
inflammatory cytokines that are increased in the blood and CSF of depressed patients
(Dantzer, 2004). Conversely, chronic treatment with antidepressants attenuates the release of
pro-inflammatory cytokines from activated macrophages both in the blood (Xia et al., 1996)
and in the brain (Obuchowicz et al., 2006). This suggests that antagonists of pro-inflammatory
cytokines, and possibly cyclo-oxygenase-2 inhibitors that reduce the synthesis of

prostaglandin E2 in the brain, could act as novel antidepressants (Leonard, 2001). There is
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some clinical evidence that cyclo-oxygenase inhibitors have antidepressant-like activity
(Collantes-Estevez et al., 2003).

Whereas neurotransmitter receptors would appear to be the most accessible targets for the
development of new antidepressants, there is now considerable research interest in
intracellular signal transduction mechanisms which are targets for neurosteroids, neurotrophic
factors and enzymes that are linked, directly and indirectly, to post-synaptic receptors that
reflect the actions of both neurotransmitters and other physiologically active molecules such
as the cytokines. To date, only one drug has been developed that appears to act by inhibiting a
component of the post-receptor signaling system, rolipram, a phosphodiesterase inhibitor that
is presumed to act by inhibiting the breakdown of the second messengers cyclic adenosine and
guanosine monophosphates. As a consequence, the post-synaptic response to receptor
stimulation is increased. In future, it seems likely that other post-synaptic targets will be
investigated including mitogen-activated protein (MAP) kinase agonists that indirectly
increase the synthesis of BDNF, a key neurotrophic factor for repairing damaged neurons
(Altar, 1999). Other possible targets include protein kinase C (PKC), an enzyme involved in
the regulation of neuronal excitability, neurotransmitter release and long-term synaptic events
(Maniji et al., 1999). Finally, in view of the importance of mechanisms that reduce apoptosis,
and thereby assist in neurogenesis, antidepressants may be developed that act as promoters of
anti-apoptotic proteins such as Bcl-2. This protein attenuates apoptosis by sequestering the
pro-apoptotic caspase enzymes (Altar, 1999).

In conclusion, there are many possibilities for the future development of antidepressants.
Microarray technology should enable candidate genes to be identified and targeted and
undoubtedly such methods will play an increasingly important role in drug discovery in the
future. However, it seems that the more conventional approach involving the identification of
malfunctioning neurotransmitters and their signaling systems, and correcting their defects

with novel molecules, offers the greater chance of success in the immediate future.
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10.3 The role of pharmacogenetics in the understanding of how
antidepressants work

Pharmacogenetics, a term proposed by Vogel in 1959, is the study of genetically based, inter-
individual variability in response to drugs and their side-effects. It is now realized that
polymorphisms of the cytochrome P 450 microsomal oxidase system in the liver is
responsible for many of the genetic differences that affect drug responsiveness and
metabolism.

An important area that is related to pharmacogenetics is pharmacogenomics. Whereas
pharmacogenetics is concerned with the individual patient and how differences in metabolism
and drug response are a reflection of the genetic make-up, pharmacogenomics is involved in
the structure of the genome and how the targeting of compounds to the genome may lead to
novel drugs that can be used to treat specific psychiatric disorders.

Classical genetics of human disease concentrate on monogenic disorders in which a single
mutation or gene is the cause of the disorder. However, complex medical disorders such as
diabetes, coronary artery disease and hypertension, and psychiatric disorders, are polygenic
and therefore influenced by multiple factors that involved the genetic substrate and the
environment.

Recent research has tended to focus on genes encoding for neurotransmitter receptors together
with the enzymes that are involved in monoaminergic transmission. So far, the results of the
studies have been equivocal in their findings with multiple claims for gene associations that
could not be replicated. The limitations of the studies include the small sample sizes coupled
with the small magnitude of the genetic effect. Nevertheless, the application of meta-analyses
have identified several genetic variants of candidate genes. In bipolar disorder for example, a
variant of the MAO-A gene has been identified (Furlong et al., 1999) although other

investigators have been unable to confirm this finding (Schulze et al., 2000)
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There have been several studies of the promoter polymorphism of the serotonin transporter
gene. The type of polymorphism is functionally important as it appears that there is an
association between depression and anxiety and the short allele (Lesch et al., 1996) However,
once again, not all investigators have been able to replicate this finding (Serretti et al., 1999).
Polymorphisms of other receptors and enzymes of the biogenic amines have also been
investigated. These include the tyrosine and tryptophan hydroxylase genes, the catechol-O-
methyl transferase gene as well as genes for the serotonin and dopamine receptors (Kato,
2001) To date these studies have yielded inconclusive or negative results. The conventional
view that unipolar depression is under the control of the same genes irrespective of the age of
onset of the disorder has been challenged by studies on late-onset depression (Hickie et al.,
2001) Thus Hickie et al. (Hickie et al., 2001) have shown that late-onset depression is
associated with a mutation in the methylene tetrahydrofolate reductase gene that controls an
important co-factor in monoamine biosynthesis; this mutation was not found in patients whose
depression occurred at an earlier stage. It appears that this same mutation predisposes the
patient to cerebrovascular disease and is associated with increased plasma homocysteine and
folate deficiencies that frequently occur in late-onset depression. Such observations serve to
emphasize the difficulties that exist in attempting to identify specific genetic factors that may
predispose to depression.

There are only a few small studies published in which pharmacogenetics has been used to
predict therapeutic response in individual patients. These studies have investigated variations
in the serotonin receptors (Lesch et al., 2004), serotonin transporter and their promoter, and
their associations with a poor response to treatment with SSRI antidepressants (Joyce et al.,
2003; Zanardi et al., 2001). Again, other investigators have been unable to replicate the
observations that these parameters are associated with a poor antidepressant response (Kim et

al., 2000). For a more extensive update on recent findings, we refer to recently published
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reviews on pharmacogenetics and pharmacogenomics (Holsboer, 2001; Kirchheiner et al.,
2004; Malhotra et al., 2004; Mancama et al., 2003; Serretti et al., 2005). Despite the current
lack of knowledge of susceptibility genes for depression, it seems unlikely that this will
discourage further research aimed at identifying the genetic basis of mood disorders by the

application of DNA genotyping and genome-wide case controlled studies (Risch, 2000).
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11 Pharmacological acute phase treatment options

11.1 Introduction and general information about antidepressants

Treatment of depressive disorders consists of a combination therapy which is determined by
the current state of the illness. The main constituents of a multimodal antidepressant therapy
are pharmacotherapy, psychotherapy, and sociotherapy. Whereas pharmacotherapy is not
always mandatory for less severe forms of depression, severe depression usually requires
pharmacotherapy or electroconvulsive therapy (ECT). The discovery of tricyclic
antidepressants (TCAs) was a milestone in the treatment of depression. However, in spite of
the undoubted effectiveness of tricyclic antidepressants it soon became apparent that they are
somewhat problematic due to their inherent side effect profile. Particularly anticholinergic and
antihistaminergic side effects cause considerable problems. As a consequence new
antidepressants were developed with a more selective mode of action, which mainly aimed at
avoiding these side effects. Due to historical developments the currently available
antidepressants are usually classified according to their chemical structure and their mode of
action. Whereas it seems plausible to maintain the classification according the chemical
structure to separate TCAs and tetracyclic antidepressants from modern substances to describe
safety and tolerability properties and to follow widespread habits, there seems to be no
theoretical use for such a classification in evolving treatment plans and algorithms. A
classification according to the predominant mode of action which is already in use concerning
modern antidepressant substances seems to be more plausible and useful. Therefore we
suggest to describe differential classes of modern antidepressants according their main mode
of action, and to subdivide the older tri- and tetracyclic substances according their
predominant influence on serotonergic and noradrenergic neurotransmission. Currently, tri-
(TCAs) and tetracyclic antidepressants with predominant serotonergic (S-TCA),

noradrenergic (N-TCA) or mixed (S/N-TCA) serotonergic/noradrenergic action are



available. To achieve sufficient simplification for more practicable treatment plans, tri- and
tetracyclic antidepressants are summarized within the TCA group. In addition selective and
reversible inhibitors of the monoaminooxidase A (RIMA), an irreversible MAO-B inhibitor
(MAOBI), non-selective and irreversible inhibitors of the monoaminooxidase (MAOI),
selective serotonin reuptake inhibitors (SSRI), selective noradrenaline reuptake inhibitors
(NARI), and antidepressants with a dual mode of action such as selective serotonin and
noradrenaline reuptake inhibitors (SNRI), and noradrenergic and specific serotonergic
antidepressants (NaSSA) acting via blockade of a,- and 5-HT,-receptors are on the market
(Blakely, 2001; Frazer, 2001; Kent, 2000; Pacher et al., 2001; Stahl, 1998). In addition a
dopamine and noradrenaline reuptake inhibitor (DNRI) and serotonin modulating
antidepressants (SMA) are available. The latest new developed mechanism of action is the
agonism at melatonergic MT; and MT, receptors and selective antagonism at serotonergic 5-
HT,. receptors represented by the antidepressant agomelatine (MASSA) (Millan et al., 2003),
which should get approval from authorities in Europe during 2006.

In general antidepressants, such as fluoxetine, trimipramine, Mirtazapine, mianserine,
venlafaxine or reboxetine, are marketed as racemic compounds. As it can be observed in the
case of citalopram and escitalopram both the pharmacological and the pharmacokinetic profile
of these substances may differ between the enantiomers (Baumann et al., 2001; Baumann et
al., 2002).

A consistent trend towards an increased use of generic antidepressants during the last years
has been reported (Bruck et al., 1992). In general it has been supposed that original brand
name antidepressants and generic substances excert similar efficacy and tolerability, but data
are lacking whether this is true in each country. Direct comparisons between brand name
formulations and generics and between different generic substances have not yet been

published. And in addition it remains unclear whether pharmacogenetic differences in
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populations of different countries may play a major role during clinical trials investigating those
possible differences in efficacy and tolerability.
A summary of commonly used antidepressants including their primary mode of action and their

additional influence on other receptor systems is shown in Table 9.
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Table 9
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Commonly used antidepressants® including their primary mode of action and their additional

influence on other receptor systems.

Primary Generic name Secondary Additional Starting dose Usual standard
mode of action mode of mode of action (mg) dose
SSRI Citalopram 20 20-60
SSRI Escitalopram all. SHTT® 5-10 10-20
SSRI Fluoxetine 20 20-80
SSRI Fluvoxamine 50-100 100-300
SSRI Paroxetine (My) 20 20-60
SSRI Sertraline DRI 50 50-200
SNRI Venlafaxine 75 75-375
SNRI Duloxetine 30-60 60-120
SNRI Milnacipran 50 100-200
NARI Reboxetine (My) 4 8-12
(NARI) Viloxazine 100 200-500
NaSSA Mirtazapine 5-HT,3, Hi, a4, o, 15 30-45
+5-HT
MASSA Agomelatine® 5-HT, 25 25-50
RIMA Moclobemide (My) 150-300 300-600
MAOBI Selegiline’ 5-10 10
MAOI Phenelzine 15 30-90
MAOI Isocarboxacid 20 20-60
MAOI Tranylcypromine 10 20-40

* St. John’s Wort is not included in the list of antidepressants because of no proven efficacy in severe depression
> Additional binding to the allosteric site on the serotonin transporter. The definition of a new class of SSRIs has
been suggested (Allosteric Serotonin Reuptake Inhibitors - ASRI)

® Not jet available, FDA and EMEA approval expected during 2006.
" Selegiline in some countries only has been approved as a drug against Parkinson’s disease, not as an

antidepressant
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Primary Generic name Secondary Additional Starting dose Usual
mode of action mode of mode of action (mg) standard dose
SMA Nefazodone 5-HT,, SRI 100 300-600
SMA Trazodone 5-HT,, SRI a 50-100 200-600
DNRI Bupropion NRI 100 200-300
DNRI Amineptine NRI 100 200-300
DA Trimipramine 5-HT, Hy, My oy, 0, 25-50 150-400
S-TCA Tianeptine SRS 125 25-37.5
S-TCA Clomipramine NRI, D, M1, a1 25-50 100-250
S/IN-TCA Amitriptyline Hy, My 0y, 0p 25-75 150-300
SIN-TCA Amitriptylinoxid Hi, (M) ay, 0, 30-60 180-300
S/IN-TCA Doxepine Hi, My, oy 25-75 150-300
SIN-TCA Imipramine M1, a1 25-75 150-300
SIN-TCA Dibenzepine 120-180 240-720
SIN-TCA Dosulepine / 75 75-150
Dothiepin
S/IN-TCA Protriptyline 10 20-60
N-TCA Desipramine My 25-75 100-300
N-TCA Lofepramine M1, a1 70 140-210
N-TCA Nortriptyline SRI M1, a1 25-50 75-300
S-TCA* Setiptiline aq, O 3 3-6

S-TCA* Mianserin (NRI) Hy, ayq, o 30 60-120
N-TCA* Amoxapine 50 100-400
N-TCA* Maprotiline Hy, (M) a; 25-75 150-225

1 *tetracyclic antidepressants

118
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Legend (primary modes of action are explained in the text)

+5-HT1 = serotonin 1 receptor stimulation

5-HT, = serotonin 2 receptor antagonism

5-HT3 = serotonin 3 receptor antagonism

ocy, = al receptor antagonism

a, = a, receptor antagonism

all. 5HTT = binding to the allosteric site of the serotonin transporter

DA = dopamine receptor antagonist

DNRI = dopamine and noradrenaline reuptake inhibitor

DRI = dopamine reuptake inhibition

H1= blockade of histamine 1 receptors

M, = blockade of cholinergic muscarinic receptors

MAOI = irreversible inhibitor of monoaminooxidase A and B

MAOBI = irreversible inhibitor of Monoaminooxidase B

MASSA = melatonergic MT1 and MT2 receptor agonist and selective serotonergic 5-HT2c receptor antagonist
NARI = selective noradrenalin reuptake inhibitor

NaSSA = noradrenergic and selective serotonergic antidepressant

NRI = noradrenaline reuptake inhibition

N-TCA = tricyclic (or tetracyclic*) antidepressant with primary noradrenergic effects
RIMA = reversible inhibitor of monoaminooxidase A

SMA = serotonin modulating antidepressant

SNRI = selective serotonin and noradrenalin reuptake inhibitor

S/N-TCA = tricyclic (or tetracyclic*) antidepressant with similar serotonergic and noradrenergic effects
SRI = serotonin reuptake inhibition

SRS = serotonin reuptake stimulation

SSRI = selective serotonin reuptake inhibitor

S-TCA =tricyclic (or tetracyclic*) antidepressant with primary serotonergic effects

Despite the development of a variety of new antidepressants with different pharmacodynamic
profiles, the hope of a better efficacy and clinical effectiveness in comparison to the first
generation antidepressants has not been fulfilled up to now. Some positive reports of a better
efficacy of some third generation antidepressants need further confirmation. In addition it is
necessary to evaluate the clinical relevance of small mean differences in depression rating
scales between active substances or antidepressant and placebo treatment, even in the case of
statistical significance. Moreover also the results of failed trials, e.g. due to high placebo
response rates, and the probably huge amount of still unpublished data of clinical trials should
be evaluated before recommendations in favor of specific substances could be given. A further
problem is the lacking information about both efficacy and tolerability of antidepressants in
large sections of the world population. Predominantly genetic, but also cultural differences
may contribute to a differential reaction of ethnic groups during antidepressant treatments.

Especially a lack of information about the treatment effects of the



most and especially newer antidepressants e.g. in the black African population has to be taken
into cautious consideration during the interpretation of the existing literature. Nevertheless the
main advantage of second and third generation antidepressants is the overall better tolerability
and safety in comparison to older substances. But although newer antidepressants are better
tolerable and cause lesser side effects, their specific side effect profile has to be taken into
account during antidepressant therapies. In addition the latency of several weeks until the
onset of sufficient therapeutic effects remains a serious and clinically relevant problem. This
principle holds true for each antidepressant and each class of antidepressant mechanisms. A
faster onset of response has been described in some publications for newer dually acting
compounds e.g. mirtazapine (Benkert et al., 2000; Leinonen et al., 1999; Montgomery, 1999)
and venlafaxine (Benkert et al., 1996; Montgomery, 1999). The fact that after total or partial
sleep deprivation a rapidly occurring antidepressant effect can be seen in two thirds of patients
(Wu et al., 1990) (see chapter 15.3.5) shows in an impressive way that it is possible to achieve
clear cut antidepressant effects within a very short time period. However, in most cases this
effect is not persistent. At present, such a rapid improvement cannot be reached with any of the
available antidepressant pharmacotherapies. The only therapeutic intervention which is more
potent than sleep deprivation and leads to a more rapid improvement than pharmacotherapy as
described in chapter 15.3.1 is ECT (ECT review group, 2003; Gangadhar et al., 1982).
However, especially in case of patients who experienced antidepressant treatment failures,
also ECT often needs several weeks until clinical improvement can be achieved. Furthermore,
up to now ECT is an underrepresented therapeutic option in clinical routine, in spite of its
proven efficacy.

A further general problem in pharmacotherapy of depression is the overall nonresponse rate of
approximately 30% to the first antidepressant treatment (Charney et al., 2002). Besides clearly

comprehensible biological hypotheses for therapy resistance like occult medical conditions
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causing depression, substance abuse interfering with antidepressant treatments, or an
abnormal metabolism (Rush et al., 2003b) it was also hypothesized that besides psychiatric
comorbidities psychosocial factors could be responsible for failed treatment trials (Grote et
al., 2003). Usually, a change of therapeutic strategies e.g. the prescription of another
antidepressant of another mode of action or a combination therapy is recommended. Strategies
to enhance therapeutic effectiveness such as lithium augmentation (Bauer et al., 2003; Zullino
et al., 2001) or augmentation using thyroid hormones (Bauer et al., 1998) and other available
methods are described in chapter 11.14. In addition the concomitant use of benzodiazepines
e.g. lorazepam in agitated depression or alprazolam in anxious depression (Moller, 2002) can
be a clinically useful addendum, the prescription of anxiolytics as a monotherapy is barely
effective in severe depression (Laakmann et al., 1996). In case of further nonresponse, ECT is
still the method of choice for treatment resistant depression (Davidson et al., 1978; ECT
review group, 2003; Folkerts et al., 1997; Kroessler, 1985). ECT should only be administered
after obtaining informed consent® and in the so called “modified form” (which to date
represents a standard procedure), i.e. with the use of anesthesia and muscle relaxation (WHO,
2005). The practice of using unmodified ECT should be stopped (WHO, 2005), but up to now
this method still is in use in some countries in dependency of local habits and financial means.
Of course per definition resistance to pharmacotherapy used as primary treatment implies that
sufficient treatment attempts have been made with efficacious psychotherapies like cognitive-
behavioral therapy (CBT) or interpersonal psychotherapy (IPT) (Thase et al., 1997). In the
following available antidepressants are described according their mode of action, clinical

effectiveness and predominant side-effect and risk profile.

8 Only in case of perilous diseases without the possibility to get the informed consent due to the character of the
mental illness, ECT also can be administered after legal authorisation and informed consent of the patients’
relatives.
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11.2 Summary of side effects

The use of TCAs appeared to be problematic in some cases due to their inherent side effect
profile. Particularly anticholinergic and antihistaminergic side effects caused considerable
problems. A consequence was the development of new antidepressants with a more selective
mode of action. But although newer antidepressants have considerably fewer anticholinergic
effects, it is important to pay attention to the specific side effect profiles of the newer
substances. In particular, the activating properties of noradrenaline reuptake inhibitors can
cause tremor and restlessness together with sleep disturbances, serotonin reuptake inhibiting
substances can result in nausea, headache, agitation, sexual dysfunction and sometimes
sleeplessness. Substances with additional antihistaminergic properties such as mianserin,
mirtazapine or doxepine especially during the beginning of the treatment may induce
drowsiness, later often increased appetite weight gain emerges as a problem influencing
compliance markedly (Kent, 2000). Especially during the first days of the use of
antihistaminergic antidepressants patients have to be informed about a possible influence on
their driving performance. But also an untreated depression usually worsens the patients
driving performance due to prolonged reaction times and concentration deficits. After the first
week of treatment (Ramaekers, 2003) and during long term treatment usually the driving
ability normalizes. The normalization may be dependent of the applied dayly dosages. In
addition also differences in the driving performance between the treatment with sedating or
nonsedating antidepressants have been reported (Ridout et al., 2003; Wingen et al., 2005). The
specific side effect profiles in dependence on the receptor blocking and neurotransmitter
influencing properties of antidepressants are summarized in Table 10. Using this table in
combination with Table 9 the specific side effect profile which can be expected using a

specific antidepressant can be seen.
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Table 10

Modes of action and receptor profiles of antidepressants possibly associated with clinically

relevant and compliance influencing side effects

Influenced receptors or
neurotransmitters

Mode of action

Typical side effects

123

M, receptor

Antimuscarinic / Anticholinergic

Dry mouth
Accommodation
disturbances

Constipation
Miction disturbances

Worsening of narrow

angle glaucoma

Cognitive disturbances

Delirium
Cardiac arrhythmias

H; receptor

Antihistaminergic

Sedation
Drowsiness
Daytime tiredness
Increased appetite
Weight gain
Metabolic syndrome

oy, receptor

Antiadrenergic

Hypotonia

NA transporter

Noradrenalin-Reuptake

inhibition

Tremor
Tachycardia
Restlessness

Sleep disturbances
Hypertonia

5-HT transporter

Serotonin-Reuptake inhibition

Nausea Decreased
appetite

Weight reduction
Headache
Restlessness

Sleep disturbances
Sexual dysfunction
Serotonin syndrome
SIADH®

Enhanced bleeding risk

11.2.1 Addiction to antidepressants

Addiction or dependence to some drugs — most notably alcohol and the opiates - represents a

major health problem. DSM-IV defines ‘substance dependence’ in relation to a mixed picture

% Syndrome if inadequate secretion of antidiuretic hormone, possibly resulting in hyponatriemia and generelized

epileptic convulsions



of tolerance, withdrawal effects and compulsive drug taking behavior, usually accompanied
by craving for the positive effects of the drug. Haddad (Haddad, 1999) identified 21 English
language case reports of antidepressant addiction (DSM-IV “substance dependence’ criteria)
published since 1963. Sixteen involved tranylcypromine or amineptine, which have atypical
dopaminergic and stimulant properties. Subject characteristics included male sex (14/21),
personality problems (10/21) and prior substance misuse (14/21). The features of addiction
such as tolerance and compulsive use are exceptionally rare with antidepressants, and
antidepressants do not have a market value to drug misusers, an authentic measure of abuse
potential. Addiction, in what is currently the accepted sense of the word is, accordingly, not
clinically associated with most classes of antidepressant.

The belief that it is possible to become addicted to antidepressants is, nevertheless, widely
held within society. It is promoted by anecdotal reports in which individuals claim to have had
severe withdrawal symptoms and to have extreme difficulties in stopping taking
antidepressants. It has also been painted into a broader image of conspiracy to intoxicate the
public by lay authors such as Charles Medawer who puts his position as follows

(http://www.socialaudit.org.uk/60403162.htm):

Both literally and metaphorically, all the drugs in this story cause some degree of
dependence. People get hooked not only on the drugs, but also on the idea of drugs as
solutions for mental distress. Subtle interplays of power and dependence nurture this process
of medicalisation, as if through a ‘Conspiracy of Goodwill’.

Addiction, on this basis, becomes equated with the side effects of drugs, and even ideas about
drugs. It is, one must suppose, a matter of debate where it is reasonable to use the emotive
term addictive and where it isn’t. But DSM-IV, whatever its limitations, seems more
accurately to capture the real hazards of addiction, and on the basis of that, antidepressants are

not, as a class, substances of misuse and hence should not be described as addictive.
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However, it would be surprising if psychotropic drugs did not produce some withdrawal
effects on their discontinuation. Clearly they are often taken for relatively long periods of time
and significant receptor adaptations take place to their presence. These changes, once the drug
is removed, will be expressed as imbalances in neurotransmitter function and of subjective
adverse effects. In a prospective survey of 97 patients stopping a SSRI (Bogetto et al., 2002),
the onset of symptoms occurred within 2 days on average. Discernible effects were more
likely with high doses and prolonged treatment. With less than five weeks exposure,
withdrawal effects are very unusual and would be unexpected. When it occurs, a
discontinuation syndrome is particularly dramatic in newborns, whose mother was treated
with serotonergic drugs till delivery (Isbister et al., 2001; Misri et al., 2002; Nijhuis et al.,
2001; Wen et al., 2006).

It is broadly correct that there are a range of abnormal experiences that can follow acute
discontinuation and these tend to be most striking in drugs with relatively short half lives like
paroxetine and venlafaxine (Rosenbaum et al., 1998). The symptom categories seen with
SSRIs and venlafaxine are disequilibrium (giddiness or even vertigo), sensory abnormalities
(e.g. headache), gastrointestinal upset (e.g. nausea), general somatic distress (e.g. lethargy),
sleep disturbance and affective symptoms (Fava et al., 1997; Haddad, 1998). It should, of
course, be a critical part of the information given to patients that such effects can arise. They
can usually be abolished by re-starting the withdrawn drug and avoided by substituting
fluoxetine to cover withdrawal, since it has a prolonged half-life.

In the war of words and their meanings that have invaded this debate, ‘withdrawal’ seems to
be used synonymously with dependence and addiction by some authors and the term
‘discontinuation’ seems to be preferred by those who feel the effects are too mild to be
regarded as evidence of a serious problem. The frequency and severity of withdrawal
symptoms is a key issue. Withdrawal symptoms after long-term use of antidepressants are

symptoms not related to the disease, but to drug tapering or stoppage. They have to be



distinguished from a recurrence of the actual depressive episode and from a rebound with
symptoms of an even higher intensity (Bauer et al., 2002a). Unfortunately, the measurement
of withdrawal effects is imprecise and will be confounded by expectations under ordinary
clinical conditions. The more sensitive the measure the more likely it is that withdrawal
effects are detected. It would however be extremely misleading to imply that these usually
constitute a serious barrier to discontinuation in the majority of patients (Bogetto et al., 2002).
When clinician and patient ratings are compared under double blind conditions, there is also a
high level of agreement (Rosenbaum et al., 1998). This is important because the claim is
sometimes made that companies and clinicians are in a conspiracy to deny how severe these
symptoms are.

However, it would be surprising if there were not individual differences in the difficulties
experienced on discontinuing a drug that can undoubtedly produce odd physical effects.
About fifty comments on paroxetine withdrawal, from discussion boards posted between
January 1999 and May 2002, were provided to the ‘seroxat users’ website

(http://www.seroxatusergroup.org.uk/). There is a reasonable concordance with the symptoms

described in the literature, in fact, although the effects are often described as very severe and
unexpected. The apparent absence of appropriate information that such effects can occur runs
consistently through the messages. There is also a pervasive hostility to the doctors (usually
GPs it would appear) who prescribed the drug. It is a real challenge to know how to evaluate
this evidence in a quantitative sense and also, qualitatively, in relation to the motivation and
needs of people who use internet discussion boards. There is clearly a remarkable opportunity
to harness patient experience through the internet, but a qualitative free-for-all is likely to be
self perpetuating and ultimately uninformative because it is very likely to suffer from a variety
of confounding biases. There is also the complication that there appears to be a prospect of

secondary gain from suing multinational drug companies who own the patent on the
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individual drugs. This issue is related to a much broader challenge, which is to improve
current methods of post-marketing surveillance.

Finally, aside from the issues of addiction, but important from the point of view of
management, it is certainly possible that on discontinuation patients may relapse with the
original anxiety or depressive symptoms that promoted the use of antidepressants (Geddes et
al., 2003). Clearly where this occurs, there is a clinical decision to be made between
continuing with the medication and accepting the benefit of symptom control and
discontinuing and seeing their return. There is no convincing evidence that the use of
antidepressants makes returning anxiety or low grade depressive symptoms worse, but
obviously the costs and benefits of long term use of any medication have to be weighed on an
individual basis.

In conclusion, the consensus view among experts is that antidepressant drugs are not addictive
in the normally understood sense of that word and as regularly applied for example to opiates.
However, as with all medicines, their benefits come at the potential cost of adverse effects.
Among these adverse effects include somatic symptoms on withdrawal. The extension of
prescribing to minor symptoms or syndromes runs the risk of the harm being perceived to be
greater than the benefit. There are undoubtedly some problems with the use and, particularly,
the discontinuation of antidepressants that merit clinical care, clear labeling and information
for patients and there seems little reason why, with that precaution, they should not be used

safely. This is the usual experience of psychiatrists working in secondary care.

11.2.2 Use of antidepressants during pregnancy, postpartum depression and breast feeding

The pregnancy and postpartum periods are considered to be relatively high risk times for
development of major depressive episodes in women (for review see (Cohen et al., 2004;
Nonacs et al., 2003)). Both, acute and prophylactic treatment of MDD during pregnancy may

be a difficult to solve therapeutic problem and requires an individual risk / benefit-analysis. In



addition during antidepressant pharmacotherapy after birth each available antidepressant is
excreted in the milk and may influence infants during breast feeding (for review see (Burt et
al., 2001; Suri et al., 1998)). Therefore the risk of an untreated MDD causing maternal stress
influencing also the fetus and birth outcomes and an enhanced risk for suicide have to be
evaluated together with an possibly enhanced risk for fetal malformations, growth
impairment, fetal and neonatal toxicity and behavioral teratogenicity caused by antidepressant
treatments (Wisner et al., 2000).

The benefits and risks of an antidepressant pharmacotherapy have to be evaluated and
compared to other nonpharmacologic treatment alternatives, e.g. ECT (chapter 15.2) which
can safely be administered during pregnancy and breast feeding (Rabheru, 2001; Walker et
al., 1994), but also sleep deprivation (chapter 15.3.5) (Parry et al., 2000) or bright light
therapy (chapter 15.3.7) (Oren et al., 2002) should be taken into consideration. Because no
controlled studies about the use of antidepressants during pregnancy have been published,
single case reports, case series and epidemiological data have to be reviewed carefully
including the patients” individual history in the analysis. Not only the risk for malformations
and neonatal complications have taken into account, but also to possible risk for an influenced
behavioral development e.g. abnormal emotional behaviors in the offspring up to now cannot
be excluded. Accordingly recent animal studies have shown an influence of serotonin and
SSRI treatment on behavioral phenotypes which led to the hypothesis that these effects may
indicate a critical role of serotonin in the maturation of brain systems that modulate emotional
function (Ansorge et al., 2004).

The risk for intrauterine death or congenital malformations has primarily not been reported to
be enhanced after treatment with TCAs and fluoxetine or other SSRIs (Wisner et al., 1999).
Nevertheless more neonatal complications were seen. Children of mothers treated with
fluoxetine during the first trimester of pregnancy showed lower maternal weight gain during

pregnancy (which also can be seen during untreated MDD) together with a decreased birth
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weight of the neonates and a higher rate of premature birth (Chambers et al., 1996). Moreover
fluoxetine treatment of mothers during breast feeding caused a reduced growth of the infants
(Chambers et al., 1999). The overall development of children of mothers receiving TCAs or
SSRIs during pregnancy was not different in comparison to that of controls (Wisner et al.,
1999). A meta-analysis reported that the use of newer antidepressants such as SSRI, SNRI,
NARI, NaSSA and DNRI is not associated with an increased risk of major malformations
above the baseline of 1-3% in the population (Einarson et al., 2005). Nevertheless a recent
case-control study reported an association between the maternal use of SSRIs in late
pregnancy and persistent pulmonary hypertension in newborns probably causing a
substantially enhanced infant mortality (Chambers et al., 2006). In addition a warning not to
use paroxetine within the first trimester of pregnancy has been published because of an
twofold increase in the rate of cardiovascular malformations (GSK Clinical Trial Register;

http://ctr.gsk.co.uk/Summary/paroxetine/epip083.pdf). Because less data and studies exist

concerning newer antidepressants, it was recommended not to use compounds of which the
information on teratogenic teratogenic risks associated with exposure to these substances is
incomplete or absent as first-line agents in the pharmacological treatment of depression during
pregnancy and breastfeeding (Gentile, 2005). Even if reports about the safe administration e.g.
of mirtazapine (Aichhorn et al., 2004) or escitalopram (Rampono et al., 2000) for mother and
child during breast feeding have been published, their use of should be evaluated carefully. In
addition also the specific safety profile of a maintenance and continuation therapies has to be

considered during pregnancy and the post partum period (Ernst et al., 2002).

11.2.3 Precautions in case of disturbance of leucopoiesis

Not only neuroleptics such as clozapine or olanzapine (Duggal et al., 2004), but also mood
stabilizer like carbamazepine (Sheehan et al., 1990) or lamotrigine (LeDrew et al., 2005; Ural

et al., 2005) can cause or worsen neutropenia and thrombocytopenia. But also during
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antidepressant monotherapy using a variety of substances including TCA (Gibson, 1974,
Gravenor et al., 1986) or tetracyclic substances such as mianserin (Thomas et al., 1990)
neutropenia is reported. Divergent reports about newer antidepressants such as SSRI (Ozcanli
et al., 2005; Trescoli-Serrano et al., 1996), venlafaxine (Anghelescu et al., 2002; Lucht et al.,
2000) and mirtazapine (NN, 2004; Ozcanli et al., 2005) are published. They have also been
reported to have negative effects on leucopoiesis, but due to rare reports and frequent
combination therapies the causal interdependencies are not clear. As a therapeutic or even
prophylactic option additional Lithium therapy should be taken into account because of the
potential not only to augment antidepressant therapies (Bauer et al., 2003) but also to

stimulate leucopoiesis (Hager et al., 2002).

11.3 Selective serotonin reuptake inhibitors (SSRI)

11.3.1 Efficacy

Today SSRI are the antidepressant substances prescribed most frequent as a first line
treatment. Good efficacy has been described for each of the currently available substances,
regardless of etiology or severity of depression. Despite the publication of some statistical
significant efficacy differences in some SSRIs, it is difficult to interpret the clinical meaning
of these results (Cipriani et al., 2005). Also a statistically significant, but from a clinical point
of view minimal superiority over other SSRIs (Moore et al., 2005) and a comparable efficacy
to venlafaxine (Kennedy et al., 2006a) has been published for escitalopram. Prior meta-
analyses showed neither significant nor clinical relevant differences in efficacy (Edwards et
al., 1999). Nevertheless more RCTs should be avaited before the clinical relevance of these
findings can be evaluated and final conclusions can be drawn and specific recommendations

can be given.
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In spite of the fact that SSRIs showed no overall relevant inferiority in comparison to TCAS in
a variety of randomized controlled trials (Moller et al., 1998) and meta-analyses (Geddes et
al., 2000), there is some evidence about better efficacy and clinical effectiveness of TCAs in
the subgroup of in-patients in comparison to out-patients (Anderson, 1998; Anderson, 2000a).
This was especially true, when the TCA amitriptyline was compared to SSRI. It has taken into
account that in-patients show in most cases higher severity and a higher proportion of patients
suffering from melancholic features of depression.

SSRIs and irreversible MAO inhibitors showed also a overall similar efficacy in the treatment
of depression, only in outpatients suffering from depression with atypical features (chapter
5.2.1.4.3) a better efficacy of MAOIs could be shown (Thase et al., 1995). In addition MAOIs
showed advantages during ultra-high-dose treatment in patients suffering from treatment
resistant depression, whereas increasing the SSRIs dose showed no substantial beneficial

effects (Adli et al., 2005).

11.3.2 Safety and tolerability™

The safety and tolerability profile of SSRIs in comparison to TCAs is considerably better
(Mace et al., 2000). In detail especially anticholinergic side effects are more common during
TCA therapy. Therefore a higher cardiovascular tolerability together with a lower risk for
constipation and reduction of the urinary flow can be expected. Also anticholinergic side
effects on the visual system such as an enhanced risk for worsening of a narrow angle
glaucoma and accommodation disturbances are rare using SSRIs*. The result are lower rates
of discontinuations (Peretti et al., 2000) during SSRI treatment. In addition SSRIs are more
safe in case of overdose in comparison to TCAs (Barbey et al., 1998; Cheeta et al., 2004;

Mason et al., 2000), which provides more safety during antidepressant treatments especially

10 Al possible interactions of antidepressants with other pharmacotherapeutics are beyond of scope of this
review, the described interactions are a selection and not complete.

I Comment on paroxetine: in case of narrow ankle glaucoma contraindicated due to more anticholinergic side
effects in comparison to other SSRI



in cases of suicidality. In addition a simplified dose regimen in comparison to TCA therapy
diminishes the danger of antidepressant therapies below therapeutic dose ranges. The
mentioned factors contribute to an efficacious and cost-effective first-line therapy in
depression in comparison to TCAs in spite of higher prescription costs (Goldstein et al.,
1998).

Nevertheless clinicians have to be aware of the specific side effect profile of SSRIs (Ferguson,
2001; Lader, 1996). The most frequent side effects after short term treatment are
gastrointestinal disturbances such as nausea, diarrhea or emesis. Also common are restlessness
and agitation, sleep disturbances, dizziness, and headache. During long term SSRI treatment
sexual dysfunction such as loss of libido, anorgasmia, and in men disturbances of erectile or
ejaculatory function can be a limitation of SSRI therapy. These aspects seem to be less
prominent during fluvoxamine therapy in comparison to other SSRIs (Waldinger et al., 1998).
Paroxetine seems to particularly responsible for delayed ejaculation (Montejo-Gonzalez et al.,
1997). Disorientation, restlessness, myocloni together with hyperreflexia, tremor and pain-
syndromes represent the so called serotonin syndrome. It can occur as an interaction of
combining SSRIs with MAOIs or other serotonergic substances (e.g. S-TCAS or triptanes used
during acute therapy of migraine attacks), even during time intervals before and after treatment
in dependency of the half-life of the used substances. In most cases therefore a wash-out period
of two weeks is recommended and SSRI/ MAOI combination is contraindicated.

Rare side effects are weight gain, anticholinergic effects or extrapyramidal motor side effects
(EPMS), especially in patients suffering from Parkinson’s disease. After SSRI treatment even
discontinuation symptoms may occur (Montgomery et al., 2004b) (for details see chapter
11.2.1). A very rare adverse event during SSRI therapy of younger, but a not uncommon event
in elderly patients, is an inappropriate secretion of antidiuretic hormone (ADH) possibly

causing an electrolyte imbalance and hyponatriemia with an increased seizure risk (Arinzon et



al., 2002; Degner et al., 2004; Finfgeld, 2003). In addition the combined use of SSRIs and
substances increasing the risk of bleeding events is disencouraged due to blockade of
serotonin reuptake in platelets and subsequent platelet dysfunction (Serebruany, 2006).
Especially the risk for gastrointestinal hemorrhage seems to be enhanced if nonsteroidal
antiphlogistics or aspirin are combined with SSRIs (Weinrieb et al., 2005). Discontinuation
symptoms can occur after SSRI treatment (Haddad, 2001), but seem to be rare events after
treatment with some newer SSRISs, e.g. sertraline (Sir et al., 2005) or escitalopram (Baldwin et

al., 2005a).

11.4 Selective serotonin and noradrenaline reuptake inhibitors (SNRI)

11.4.1 Efficacy

SNRIs represent a group of newer, so called “second-generation” antidepressants acting
dually on serotonin and norepinephrine reuptake. Today three substances of this group,
venlafaxine, milnacipran and duloxetine, are available. Judging on the comparative efficacy
and clinical effectiveness is difficult, because overall second-generation antidepressants
probably do not differ substantially concerning these parameters for treatment of major
depressive disorder (Hansen et al., 2005). Moreover a similar efficacy of the three SNRI has
been suggested (Stahl et al., 2005), venlafaxine had shown only a trend to be favorable to
reach remission, whereas response rates were comparable to that reached using duloxetine
(Vis et al., 2005). In comparison to the SSRIs sertraline (Sir et al., 2005) and escitalopram
(Bielski et al., 2005; Montgomery et al.,, 2004a) the SNRI venlafaxine demonstrated
comparable effects concerning efficacy in treatment of major depression and quality of live
whereas in a meta-analysis superior efficacy of venlafaxine over SSRIs has been shown
(Smith et al., 2002), but due to the fact that most of the included studies investigated the

efficacy of fluoxetine and paroxetine in comparison to SNRIs, these results have to be



evaluated carefully before conclusions about the efficacy of SSRIs as a pharmacological class
can be drawn. The described superiority is reported to be enhanced, if not only response, but
remission is used as an efficacy criterion (Stahl et al., 2005), but up to date no sufficient
evidence for a faster response of SNRIs in comparison to SSRIs has been published. On the
contrary direct comparisons between SNRIs (venlafaxine and milnacipran) and TCAs showed
no significant or clinically relevant differences in efficacy (Samuelian et al., 1998; Van

Amerongen et al., 2002).

11.4.2 Safety and tolerability

SNRI treatment showed a favorable tolerability profile in comparison to TCAs, the most
adverse events are occurring early in treatment and have a tendency to decrease or disappear
with continued treatment (Stahl et al., 2005). In comparison to the SSRI sertraline venlafaxine
demonstrated comparable effects concerning efficacy in treatment of major depression and
quality of live, but sertraline showed a more favorable tolerability profile concerning
discontinuation symptoms and the risk of elevated blood pressure (Sir et al., 2005), which
seems to be less prominent in newer SNRIs such as duloxetine and milnacipran (Stahl et al.,
2005). Also after discontinuation of the SSRI escitalopram a lower rate of discontinuation
emergent symptoms has been reported (Baldwin et al., 2005a). SNRIs in most studies showed
a better efficacy in comparison to SSRIs and a better tolerability in comparison to TCAs,
which at least in case of milnacipran probably has a positive impact on cost-effectiveness of
the antidepressant treatment (Dardennes et al., 1999) (for more details on cost effectiveness of
SNRIs see chapter 4.4.2). In case of overdose the fatal toxicity index of venlafaxine seems to

be in between SSRIs and TCAs (Koski et al., 2005).



Baghai 5/2006 135
11.5 Selective noradrenaline reuptake inhibitors (NARI)

11.5.1 Efficacy

Controlled data directly comparing the single available NARI reboxetine to other
antidepressants are rare. One study comparing reboxetine and sertraline found no difference in
response after five weeks of treatment, whereas advantages of reboxetine between the second
and fourth week and at week five in terms of remission were found (Eker et al., 2005). In
comparison to fluoxetine an overall similar efficacy in MDD was found, but reboxetine was
more effective in a subgroup of severely depressed patients (Massana et al., 1999). In
comparison to citalopram in patients suffering from post-stroke depression a differential
efficacy with greater efficacy of citalopram in anxious depressed patients and a better efficacy
of reboxetine in retarded depressed patients was reported (Rampello et al., 2004). In addition
it was summarized that reboxetine is at least as effective as other classes of antidepressants
including TCAs and again in a subgroup of patients, in depressed patients with melancholic

features an advantage in comparison to the TCA imipramine was found (Montgomery, 1998).

11.5.2 Safety and tolerability

In all published studies reboxetine showed a good safety and tolerability profile. Both safety
and tolerability were improved in comparison to TCAs. NARI use was not associated with an
increased risk of seizures, orthostatic hypotension or cardiovascular side effects. In addition
sexual dysfunction appears less common with reboxetine than with the SSRI fluoxetine
(Clayton et al., 2003). In comparison to SSRIs it has a different side effect profile and shows
advantages in terms of agitation, nervousness, anxiety, and gastrointestinal events
(Montgomery, 1998). Reboxetine treated patients sometimes experience agitation and sleep

disturbances. In addition hyperhidrosis can disturb the patients. Despite the low
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anticholinergic activity miction disturbances may occur. Also an increased heart rate and

blood pressure have been reported. Weight loss rarely has been reported.

11.6 Monoaminooxidase inhibitors (MAOI, MAOBI, RIMA)

11.6.1 Efficacy

A comparable efficacy profile of all available irreversible MAOIs similar to that of TCAs has
been reported, but this was only true in out-patients (Thase et al., 1995), even if they have
been TCA treatment failures. In in-patients TCAs have been more effective than phenelzine
and isocarboxazid. The responsivity to MAOI treatment was highest in patients suffering from
depression with anergic or atypical features (Himmelhoch et al., 1991; Thase et al., 1992;
Thase et al., 1995), but it has to be mentioned that anergic features were predominantly
investigated in bipolar depression. In spite of this efficacy profile irreversible MAOQIs are
considered predominantly as a second-line treatment strategy because of their potential to
cause serious adverse events (see below chapter 11.6.2) (Bauer et al., 2002b). Especially in
depression resistant to TCAs treatment the use of MAOI monotherapy or the combination of
MAOIs and TCAs or mood stabilizer has been suggested due to promising results of case
reports and retrospective data analyses (Amsterdam et al., 2005; Feighner et al., 1985;
Schmauss et al., 1988). Also dose escalating strategies with MAOI therapy were suggested,
but only few clinical data show that tranylcypromine ultra-high-dose treatment may be
effective in refractory depression (Adli et al., 2005). As described in chapter 5.2.6.2.3 also the
MAO-B inhibitor selegiline which is predominantly used in the combination therapy of
Parkinson’s disease may excert significant, but sometimes only modest antidepressant effects
(Amsterdam, 2003; Bodkin et al., 2002), but up to now only a selegiline transdermal system
has been approved as an antidepressant by the FDA. The approval process in Europe still has

not been finished. The reversible inhibitors of the Monoaminooxidase A (RIMA) have
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considered to be as effective as TCAs and SSRIs but somewhat less effective than irreversible
MAOIs (Lotufo-Neto et al., 1999). In case of moclobemide treatment higher dosages may

enhance efficacy in severe depression (Lotufo-Neto et al., 1999).

11.6.2 Safety and tolerability

Due to possible interactions of predominantly irreversible MAOIs with sympathomimetic
medication or tyramine containing food causing hypertensive crisis (Amsterdam et al., 2005;
Brown et al., 1988) of potential fatal outcome, MAOIs are considered only as second-line
antidepressants. Dietary restrictions preventing the ingestion of tyramine-rich food are
necessary. MAOI ultra-high-dose therapy can cause delirium. In addition after irreversible
MAOI therapy also withdrawal phenomena such as agitation, anxiety, sleeplessness or
drowsiness and even hallucinations and delirium are described after discontinuing a MAOI
therapy (Dilsaver, 1988). The risk for a serotonin syndrome due to the concomitant use or
accidental combination of other serotonin enhancing antidepressants such as SSRIs, S-TCAs,
SNRIs or SMAs has to be taken into account. In dependence of the half-life of the used
substances a drug free time interval of at least 2 weeks in case of serotonergic medication
before or after irreversible MAOIs is necessary to prevent severe adverse events. In case of
the prescription of MAOIs after fluoxetine the time interval has to be lengthened up to 5
weeks, in case of prescribing serotonergic substances after the RIMA moclobemide, it can be
shortened to 3 days. Dietary restrictions concerning tyramine-rich food are not as strict as
using irreversible MAOI, however in dose ranges e.g. for moclobemide® above 900mg/d the
risk of interactions with tyramine might become again clinically relevant (Bonnet, 2003).

Moreover also RIMAs interact with concomitant used serotonin-enhancing drugs (Livingston

12 During the licencing process from a clinical point of view too low doses have been recommended possibly due
to marketing / pricing strategies. In the UK in comparison to other countries a 200% dose has been proposed, in
Germany some month after introduction to the market the same recommendations have been given.
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et al., 1996), causing severe serotonin syndromes (Dardennes et al., 1998; Guma et al., 1999;

Roxanas et al., 1998).

11.7 ar,-receptor blocking tetracyclic antidepressants

11.7.1 Efficacy

Up to date the structurally similar tetracyclic antidepressant mianserin and mirtazapine are
representing the group of a,-receptor blocking antidepressants. Mirtazapine is characterized
as an own class antidepressants with noradrenergic and specific serotonergic properties
(NaSSA). The a; antagonistic effect in the case of mirtazapine is resulting in a serotonergic
activation, whereas in case of mianserine the a; antagonistic effect is counteracting the a,
antagonistic effect. Mianserin in addition excerts NA reuptake inhibiting effects. Both
mianserin (Moller et al., 1995) and mirtazapine (Benkert et al., 2002) are described to be at
least as effective as TCA and have some advantages in comparison to other second generation
antidepressants (Szegedi et al., 2005b). Especially in case of insomnia often accompanying
depressive disorders mirtazapine significantly improves sleep parameters in addition to its
antidepressant effects (Thase, 1999a). In comparison to SSRIs also a significant advantage in
terms of a more rapid onset of action has been described (Benkert et al., 2000; Benkert et al.,
2002; Blier, 2001; Blier, 2003; Quitkin et al., 2001; Tran et al., 2003), but due to the
retrospective character of some of these studies, further clarification of the hypothesis, that
these effects are not only caused by sedating properties of mirtazapine but also due to specific
effects on other symptoms of depression, is warranted. In comparison to other so called third-
generation antidepressants such as the also dually acting SNRIs and the selective NARI no
convincing differences in terms of overall efficacy and speed of onset have been described
(Moller, 2000; Olver et al., 2001). Nevertheless from a clinical point of view a significant

advantage (and as later described in chapter 11.7.2 disadvantage at the same time)
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of NaSSA:s is their pharmacodynamic profile including antihistaminergic properties which are
useful to treat depression related sleep disturbances without the use of additional hypnotic

substances.

11.7.2 Safety and tolerability

In comparison to TCAs NaSSAs exert a side effect profile which is substantially improved in
comparison to TCAs (Blier, 2003; Montgomery, 1995; Tran et al., 2003). Safety is similar to
that of SSRIs (Olver et al., 2001), but typical serotonergic side effects such as sexual
dysfunction and gastrointestinal complaints were less frequently present in mirtazapine-
treated patients (Montgomery, 1995). The most frequently reported adverse events during
mirtazapine therapy are antihistaminergic effects, such as initial somnolence and dizziness
together with increased appetite and consecutive weight gain on the long term (Tran et al.,
2003). Serious and potentially fatal side effects are rare, but clinicians have to be aware of the
potential to cause or enhance neutropenia (Ozcanli et al., 2005) up to agranulocytosis,
especially in patient population with an enhanced susceptibility (see chapter 11.2.3) and in

combination therapies (Imbarlina et al., 2004).

11.8 Serotonin modulating antidepressants (SMA)

11.8.1 Efficacy

Nefazodone and its structural analog trazodone are blocking 5-HT, receptors and inhibit the
reuptake of serotonin and noradrenalin. An equivalent efficacy in comparison to the TCA
imipramine and other older antidepressants has been reported (Cyr et al., 1996; Ellingrod et
al., 1995). In comparison to the SSRIs fluoxetine, sertraline and paroxetine also a similar
effectiveness has been reported (Avila et al., 2003; Sussman et al., 2001). Trazodone was

equally effective in comparison to the SNRI venlafaxine concerning the amelioration of
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depressive symptoms, the amelioration of sleep disturbances was superior, but it showed less
improvement in cognitive disturbances and retardation (Cunningham et al., 1994). In
comparison to trazodone the NaSSA mirtazapine showed significant clinical advantages in
terms of overall efficacy (van Moffaert et al., 1995). It was suggested that nefazodone and
trazodone due to the sedating properties is in particular suitable for agitated patients and

patients suffering from insomnia (Boerner et al., 1999; Thase, 1999a).

11.8.2 Safety and tolerability

In comparison to TCAs SMASs have a favorable tolerability profile (Lader, 1996) with a lower
anticholinergic and antihistaminic activity (Taylor et al., 1995). The specificity of their action
on the neurotransmitter systems is believed to be the cause for the enhanced safety and
tolerability in comparison to TCAs (Nemeroff, 1994). The side effect profile is also different
to that of SSRIs; the most common reported side effects are sedation, dry mouth, nausea,
somnolence and dizziness (Cunningham et al., 1994; Cyr et al., 1996) and, in addition, in case
of Trazodone the risk for priapism is enhanced. In comparison to SSRIs fewer complaints of
nervousness, insomnia, and also sexual dysfunction were reported (Preskorn, 1995).
Nevertheless during nefazodone treatment the potential for severe hepatotoxicity leading
sometimes to a fulminant hepatic failure as published in several case reports (Conway et al.,
2004; Schirren et al., 2000; Tzimas et al., 2003) is an important safety concern requiring
reliable clinical monitoring (Lucena et al., 2003). Consequently the original producer has
withdrawn nefazodone from the market, but in some countries including the USA it is still

available as a generic substance.
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11.9 Dopamine and noradrenaline reuptake inhibitors (DNRI)

11.9.1 Efficacy

In comparison to a the SSRI sertraline (Coleman et al., 1999; Croft et al., 1999; Kavoussi et
al., 1997), fluoxetine (Coleman et al., 2001; Feighner et al., 1991; Workman et al., 1993) and
paroxetine (Weihs et al., 2000) bupropion showed a significant antidepressant efficacy of at
least equal effect size. The same was true in comparison to the TCA doxepine (Feighner et al.,
1986), but improvement of sleep parameters was more pronounced in the doxepine group.
Also in comparison to the TCAs amitriptyline (Remick et al., 1982) and imipramine
(Workman et al., 1993) no differences in efficacy could be seen. Within the same comparative
study no efficacy differences in comparison to the SNRI venlafaxine and the SMA trazodone

were found (Workman et al., 1993).

11.9.2 Safety and tolerability

In comparison to the SSRI sertraline bupropion treated patients showed a lower rate of
serotonergic side effects such as sexual dysfunction, gastrointestinal complaints, insomnia and
agitation (Coleman et al., 1999; Croft et al., 1999; Kavoussi et al., 1997). The same was true
in comparison to fluoxetine treatment (Coleman et al., 2001). In comparison to TCAs
predominantly more anticholinergic and antihistaminergic side effects were seen in patients
receiving doxepine (Feighner et al., 1986). Even if the risk for generalized seizures is
considered to be a rare consequence of bupropion treatment (Montgomery, 2005), this
potential side effect has to be considered in treatment plans during bupropion use (Ross et al.,
2005). At least in case of accidental or intentional overdose generalized seizures seem to be a

relatively frequent complication (Pesola et al., 2002; Shepherd et al., 2004).
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11.10 Tri- and tetracyclic antidepressants (TCA)

Since the introduction of the first antidepressant imipramine tricyclics have been the most
important pharmacotherapeutic options in the treatment of depression during a long time
period. The TCA amitriptyline even is mentioned within the WHO’s list of essential drugs
(World Health Organization, 2005b). Nevertheless during the last years tri- and tetracyclic
antidepressants have lost their role as a first line treatment of depression in part due to their
specific side effect profile and the introduction of second and third generation antidepressants.
Even if there is not enough scientific evidence for this approach, from a clinical point of view
to prepare antidepressant treatment plans it may be of use not only to subdivide TCAs
according their sedating and activating properties, but also according their influence on
serotonergic, noradrenergic and dopaminergic neurotransmission. Advances have been
recently made in the knowledge about the pharmacological properties of tianeptine, a
modified TCA stimulating serotonin uptake (Wilde et al., 1995). It has been hypothesized that
neuroprotective effects (McEwen et al., 2005) may contribute to its known antidepressant
properties (Defrance et al., 1988). Therefore alterations of neurogenesis and the
neuroplasticity e.g. in the hippocampus may play also a prominent role for the efficacy of
TCA, in case of tianeptine maybe even more than effects on serotonin reuptake. In case of
treatment failures and pharmacotherapy resistance switching from serotonergic to
noradrenergic or mixed acting TCAs seems to be plausible. But of course controlled studies

supporting this approach still are lacking.

11.10.1Efficacy

As described in the previous chapters TCA treatment is effective in MDD, independent of
subtypes or severity of depression. Controlled studies comparing TCAs with other classes of
antidepressants are provided within the chapters 11.3 up to 11.9. Especially in severe

depressed hospitalized patients mixed S/N-TCAs seem to be of favor in comparison to SSRIs



(Anderson, 1998; Anderson, 2000a), whereas SSRIs and MAOIs seem to be superior in MDD
with anergic or atypical features (Himmelhoch et al., 1991; Thase et al., 1992; Thase et al.,
1995). From a clinical point of view, but without sufficient evidence in literature (Sartorius,
1974), TCAs with lesser sedating effects such as clomipramine or desipramine seem to be
superior in retarded and anergic depression, TCAs with inherent stronger antihistaminergic
effects such as doxepine, amitriptyline or dosulepine exert advantages in agitated patients with

significant sleep disturbances.

11.10.2Safety and tolerability

The main concerns in using TCAs as a first line treatment are anticholinergic and
antihistaminergic side effects influencing tolerability and therapy adherence substantially.
Sedating properties may be of use in the treatment of depression related sleep disturbances,
but daytime drowsiness and sedation often lead to a discontinuation of the treatment. On the
long term also the increased appetite, the consecutive weight gain and in some cases the risk
even to enhance the high rate of metabolic syndromes in depression is playing a crucial role.
Treatment safety can be enhanced by the use of more selectively acting modern
antidepressants with a tolerability profile including a lower risk for cardiovascular or
neurological side effects. In addition the modified TCA tianeptine does not appear to be
associated with adverse cognitive, psychomotor, sleep, sexual dysfunction, cardiovascular or
body weight effects. In addition suicide rates may be a further reason to be cautious in
prescribing TCAs as first-line treatments; whereas SSRIs, NaSSA and SNRIs were associated
with lower fatality of suicide attempts in case of drug overdose, a positive association between
TCAs and fatal suicide attempts has been reported (Frey et al., 2002; Gibbons et al., 2005;
Jonsson et al., 2004). The reason for this effect may be in spite of the efficacious treatment of

depression using TCAs, an enhanced toxicity of these older substances in



comparison with the more selective newer antidepressants. This is especially true in case of

overdose due to an enhanced cardiotoxicity.

11.11 Combination treatment

11.11.1 Combination of different antidepressants

11.11.1.1 Efficacy

Despite the fact that scientific evidence to define specific and effective next-step treatment
options for treatment-resistant MDD still does not exist and is under current investigation
(Rush et al., 2004) in case of nonresponse or partial response to antidepressant treatment
combination of antidepressants is a very common strategy (de la Gandara et al., 2005a). In
most cases antidepressants with different pharmacological profiles are combined. In a recent
literature search, Dodd et al. (Dodd et al., 2005) identified only 8 randomized trials between
1978 and 2004 studying combinations of antidepressants, five of them including fluoxetine. In
addition, 16 open label trials were identified, most of them using again at least one SSRI.
Combining antidepressants with predominant serotonergic and noradrenergic properties, e.g.
prescribing SSRIs and SNRIs is also clinically one of the most frequent therapeutic options
(de la Gandara et al., 2005a). Also SSRIs and NaSSA in combination are used frequently. A
combination of the SSRI fluoxetine and the tetracyclic a,-blocker (S-TCA) mianserin showed
superior efficacy in comparison to placebo in several studies (Dam et al., 1998; Ferreri et al.,
2001). Especially in case of prior treatment resistance also combining two dually acting
substances such as mirtazapine and venlafaxine can be of clinical use, but more controlled
studies confirming the superior effectiveness of such combinations are required (de la
Gandara et al.,, 2005b; Rojo et al., 2005). Further reasons for combining different
antidepressants are specific side effect profiles, e.g. using antihistaminergic properties of one

antidepressant for early amelioration of sleep disturbances or improvement of appetite



especially in geriatric depression. Also lower rates of side effects. For example sexual
dysfunction due to SSRI can possibly be improved using lower dosages within combination

strategies, e.g. with bupropion.

11.11.1.2  Safety and tolerability

Combining two or even more antidepressants can enhance tolerability, due to clinical
effectiveness of lower doses. At the same time due to a variety of possible pharmacokinetic
interactions (Baumann, 1996) an enhanced risk for severe adverse events can be observed.
This is especially true because therapeutic drug monitoring of these compounds is not widely
used. A further enhanced risk may be present in case of additional somatic diseases requiring

additional pharmacologic treatment.

11.11.2Combination of ECT and antidepressants

11.11.2.1  Efficacy

ECT has been associated with rapid response and a higher percentage of response and
remission in depressed patients in comparison to pharmacotherapy. Approximately 75-85% of
depressed patients respond to effective ECT (Husain et al., 2004). But also lower response
rates of 50-60%, especially in patients after repeated medication treatment failures, have been
reported after the use of moderate dose unilateral ECT (Sackeim et al., 2000). In former
publications using lower stimulation energy bilateral ECT has been shown to be more
effective than unilateral ECT (Sackeim et al., 1987; Sackeim et al., 1993), but during the last
years it was shown that unilateral ECT can be as effective as bilateral ECT if the dose regime
allows to use a higher stimulation energy (Husain et al., 2004; Sackeim et al., 2000). But the
increased efficacy is then accompanied by increased cognitive side effects, thereby marking
that unilateral ECT has very limited advantages in that case (McCall et al., 2000). In certain

cases subsequent clinical response can be achieved using bitemporal or bifrontal ECT or by



the administration of high-dose ECT. A further option to augment an ECT treatment course
may be the concomitant prescription of antidepressants. However study results on a putative
benefit combining ECT with TCAs (Lauritzen et al., 1996; Nelson et al., 1989) and the lack of
advantages of other concomitant medication like SSRIs are still controversial (Lauritzen et al.,
1996). Especially the efficacy of modern antidepressants in combination with ECT, e.g. the
dually acting substances mirtazapine and venlafaxine, has never been investigated in
controlled studies.

Due to the severity of depressive syndromes in patients after medication treatment failures,
the clinical recommendation therefore is to combine ECT with antidepressants at moderate
doses during the whole treatment course or at least during the last two weeks of ECT
treatment to prevent exacerbation of depression after ECT during the usual latency until
antidepressant response is achieved after initiating pharmacotherapy or to use continuation

ECT (see chapter 15.2.3).

11.11.2.2  Safety and tolerability

The combination of ECT with TCA and SSRI has been described as a safe procedure
(Lauritzen et al., 1996; Nelson et al., 1989). Also safety data about the combination of modern
antidepressants with ECT are available: in a recent study venlafaxine at dosages lower than
300mg/day has been shown to be safe in combination with ECT. In high dose treatments
above 300mg/d side effects of cardiovascular nature such as transient asystolia or bradycardia
were more frequent if ECT was combined with propofol anesthesia (Lauritzen et al., 1996).
The combination of ECT with MAOQOIs should be treated with caution and avoided if possible
due to the enhanced risk for complications especially shortly after starting the
pharmacological treatment (Naguib et al., 2002). A combination of ECT with lithium
enhances anesthesia risks (Hill et al., 1976; Hill et al., 1977; Reimherr et al., 1977), the risks

for prolonged seizures (Sartorius et al., 2005c¢) and the risk for cognitive disturbances, but



Baghai 5/2006 147

represents only a relative contraindication due to reports of a safe use of this combination and

the specific risks discontinuing the lithium treatment.

11.12 Herbal antidepressants

11.12.1Efficacy

It is a matter of ongoing controversy whether herbal antidepressants should be classified as
antidepressants (Bauer et al., 2002b) , although they make up a reasonable share of
antidepressant prescriptions in several countries, e.g., Germany. The main reason is that it has
not been shown in RCTs that these medications are useful in severe depressive conditions;
other reasons are their unknown precise pharmacological mechanism of antidepressant effects.
Nevertheless, a variety of herbal substances with possible antidepressant effects have been
investigated in less sophisticated studies and/or less severely depressed patients. For most of
them, e.g. cava-cava extract, no antidepressant effects could be demonstrated. The most
extensive investigations exist about the use of St. Johns wort (hypericum perforatum). It has
to be mentioned that many different preparations of St. Johns wort are available in over-the-
counter packages and that these differ in the numbers, concentrations and balance of active
and inactive, helpful and potentially harmful constituents. Both, serotonergic mechanisms and
MAO inhibition as antidepressant modes of action have been discussed (Deltito et al., 1998).
In addition mechanisms similar to SSRIs in a smaller extent have been reported (Kasper et al.,
1999). Despite some controversy in study results (Shelton et al., 2001a), it was concluded that
hypericum is suitable for the treatment of mild to moderate depressive syndromes (Kalb et al.,
2001; Kasper, 2001; Lecrubier et al., 2002; Uebelhack et al., 2004; Wong et al., 1998) if
preparations provide sufficient concentrations of hypericin. In some countries it already has
been approved for that indication. In randomized controlled studies hypericum was

therapeutically equivalent to the SSRI fluoxetine (Behnke et al., 2002; Schrader, 2000),
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paroxetine (Szegedi et al., 2005a) and sertraline (Brenner et al., 2000; Gastpar et al., 2005).
Indirect comparisons with fluoxetine showed no relevant efficacy differences (Volz et al.,
2000). Even advantages of hypericum in comparison to fluoxetine (Fava et al., 2005a), but
without statistically significant superiority of both active compounds over placebo, have be
shown. Nevertheless remission rates were higher in SSRI treated patients (Bjerkenstedt et al.,
2005). Therapeutic equivalence to imipramine and superiority over placebo have been shown
in the treatment of mild to moderate depression (Philipp et al., 1999; Woelk, 2000). Recent
metaanalyses show inconsistent results (Linde et al., 2005). It was stated that hypericum
shows similar effectiveness as low-dose TCA (Kim et al., 1999) or SSRI therapy (Kasper et

al., 2002) but design problems of some studies do not allow definite conclusions.

11.12.2Safety and tolerability

Comparative studies showed a significant better tolerability in comparison to SSRIs and
TCAs (Bjerkenstedt et al., 2005; Szegedi et al., 2005a; Woelk, 2000). In peculiar hypericum
therapy was devoid of anticholinergic side effects, sedation, gastrointestinal disturbances and
sexual dysfunction (Trautmann-Sponsel et al., 2004). It has been considered to be safer in
comparison to TCA with regard to cardiac function (Czekalla et al., 1997). Nevertheless risks
to be aware of are photosensitization (Kasper et al., 1999; Kasper, 2001). Because hypericum
involves serotonergic mechanisms or monoamine-oxidase inhibition, concurrent use of SSRIs
and MAOIs should be avoided (Deltito et al., 1998). A treatment with hypericum, an inducer
of both CYP3as and of the drug transporter protein P-glycoprotein can result in
pharmacokinetic interaction with serious clinical consequences such as the loss of activity of
the comedication (Henderson et al., 2002; Hennessy et al., 2002; 1zzo et al., 2001), as shown
for digoxine (Johne et al., 1999), cyclosporine (Ruschitzka et al., 2000) due to an induction of
hepatic metabolizing enzymes, or contraceptives especially in case of low-dose oral

contraception (Murphy et al., 2005).
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11.13 Q-3 polyunsaturated fatty acids

11.13.1Efficacy

After the publication of a potential epidemiological link between low fish intake and
depression (Hibbeln, 1998), low Q-3 fatty acid levels in depression and in women during the
perinatal period have been found (Rees et al., 2005). In four of seven double-blind
randomized controlled trials a significant improvement of depressive symptoms could be seen
after regular ingestion of eicosapentaenoic acid, an Q-3 fatty acid as an adjunct to
antidepressant treatment in comparison to placebo (Nemets et al., 2002; Peet et al., 2002) (for
detailed information see the review of (Sontrop et al., 2006)).

Due to also published negative results (Silvers et al., 2005) up to now it remains unclear
whether this therapeutic option has clear antidepressant effects. Furthermore it remains
unknown, whether it could be effective independently of other antidepressant treatments or

efficacious only in patients with abnormally low Q-3 fatty acid levels.

11.13.2Safety and tolerability

The safety and tolerability profile of Q-3 fatty acid therapies seems to be excellent so far. A
good tolerability even in postpartum depression has been reported (Freeman et al., 2006).
Diarrhea is a very common side effect without markedly enhanced dangers for the treated
patients, but it is able to influence blinding procedures in double-blind studies. Even a somatic
benefit for depressed patients often experiencing enhanced cardiovascular risks has been

proposed and should be investigated in further studies (Frasure-Smith et al., 2004).



11.14 Augmentation strategies

11.14.1The concept of non-response to antidepressant treatment

Patients not responding to at least two antidepressant monotherapies (in some wider
definitions even one) are usually defined as treatment resistant. However, reasons for such
“treatment resistance” may vary and often do not reflect true resistance to treatment. The
definition by Ananth (Ananth, 1998) as a “failure to respond adequately to two successive
courses of monotherapy with pharmacological different antidepressants given in adequate
dose for sufficient length of time” includes a number of prerequisites: correct diagnosis,
adequate treatment in terms of dosage, duration and compliance and unsuccessful previous
therapy.

Before switching antidepressants, sufficient length of treatment (see chapter on “Acute
treatment”) and the adequacy of dosage should be considered. If in doubt, TDM may be
helpful to ensure adequate blood levels of medication (Corruble et al., 2000). Adli et al. (Adli
et al., 2005) conducted a systematic review whether dose escalation may lead to additional
benefit after a medium-dose treatment failed. They concluded that “Available data suggest
differential efficacy of various pharmacological classes at more than medium-dosage. Direct
evidence shows no increase of efficacy with high-dose selective serotonin reuptake inhibitor
(SSRI) treatment; however, indirect evidence suggests enhanced therapeutic efficacy with
high-dose tricyclic antidepressants. Few clinical data show ultra-high-dose treatment with the
irreversible monoamine-oxidase-(MAO-) inhibitor tranylcypromine to be effective for
refractory depression. Data concerning other selective compounds are insufficient to allow
any definitive conclusion on the benefit of high-dose treatment.”

Factors besides pharmacological treatment resistance which may also lead to less favorable
outcomes may include psychiatric comorbidity including alcohol- and substance abuse,

personality disorders and anxiety-and panic disorder (Adli et al., 2005). Sharan and Saxena



have also identified several other factors predictive of poor response including a family
history of affective disorders, severity of depression, suicide attempts, number of previous
episodes, long duration of depression prior to treatment, negative life events and poor social
support. Thus, awareness of this factors and adequate action, e.g. addition of psychotherapy
with negative life events, are a priori requisite before pharmacological changes are made.
Treatment resistant depression may also have an impact on the vulnerability to other mental
disorders, e.g. the incidence of dementia is significantly increased in older patients with
insufficiently treated depression (Shim et al., 2006). Supportive for this are also MR findings
showing decreased hippocampal volumes in treatment refractory depressed patients, and
enhancing neuronal plasticity and cellular resilience may be a new direction to develop novel,
improved therapeutics for difficult-to-treat depression (Manji et al., 2003). Figure 3
summarizes a step-wise approach how to manage non-responsiveness to the first

antidepressant.
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Figure 3

A step-wise approach to management of the patient with inadequate response to
antidepressant therapy (adopted from (Hirschfeld et al., 2002))

Inadequate response to first
antidepressant

Reevaluate diagnosis
Exclude comorbid medical or
psychiatric disorder

Review dose
Increase dose of first
antidepressant
Continue increased dose for 4
nonresponse weeks
' Partial
response
Switch to an antidepress Reevaluate dose and continue
from a different ~ ant optimized regimen for further
pharmacologic class or d 2 weeks
action agent ual
H ' S till partia
I
No further Combine with antideperessant
improvement from a different
pharmacolo gical class or
waugmentv ith a non-(e.g.
antidenressant lithinm)

* Therapeutic drug monitoring (TDM) should be implemented in routine care (Mann et al., 2006b), it is especially
recommended in case of treatment failures.

11.14.2Combination and augmentation



In case that the previous monotherapy was not efficacious at all, even after a trial with a
maximum dosage, switching of medication is usually recommended (Kennedy et al., 2001). A
recently published analysis of the Star*D trial pointed out that approximately 25 % of patients
non-responsive to citalopram have a profit from switching either to sertraline, bupropione and
venlafaxine (Rush et al., 2006).

However, with a partial response it may often be unwise to discontinue the pre-medication
and risk worsening of symptoms. Thus, combination with another antidepressant or
augmentation should be considered, and there is now sufficient evidence that combination of
antidepressants or augmentation strategies could be more effective than monotherapy in some
patients (Kennedy et al., 2001). Combination treatment is defined as the addition of another
medication without expecting potentiation of efficacy of the previous drug. Benefits as well as
side effects are additive. Usually, a medication with an alternative and different pharmacology
or a drug with a dual mechanism of action is chosen for combination treatment. In contrast,
augmentation means the addition of another agent which by it self may be not specifically
helpful as a primary treatment of depression, but may enhance responsiveness to a given
antidepressant. Examples for these strategies, usually used in antidepressant non- or only
partially responsive patients, include lithium, thyroid hormones, pindolol and buspirone and,
more recently, also some atypical antipsychotics. Table 11 summarizes common

augmentation strategies.
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Table 11

Biological treatment strategies for partial and nonresponding patients with major depressive
disorders. Modified from: WFSBP Guidelines for Biological Treatment of Unipolar
Depressive disorders, Part 1 (Bauer et al., 2002b)

Treatment Strategy

Mechanisms / Drug Classification

Pharmacological Augmentation
Lithium

Valproate, carbamazepine

Pindolol

Buspirone

Stimulants

Bromocriptine

Pergolide

Reserpine

Olanzapine, risperidone, aripiprazole

Mood Stabilizer

Anticonvulsants/Mood stabilizer

5-HT,, autoreceptor antagonist, B-receptor blocker 5-HT 4
and D, receptor agonist

Dopamine and noradrenaline release and reuptake inhibition
Dopamine (D,) agonist

Dopamine (D4/D,) agonist

Reuptake inhibition of biogenic amines

Antipsychotic agents, 5-HT, antagonism

Hormone Augmentation
Triiodothyronine (T3)
L-Thyroxine (Ty)

Estrogen (only women)
Dehydroepiandrosterone (DHEA)

Thyroid hormone
Thyroid hormone
Ovarian steroid hormone

Adrenal androgen hormone

Miscellaneous

Ketokonazole, metyrapone

L-Tryptophan

Peripheral cortisol suppression

Essential amino acid, 5-H'l' precursor

Non-Pharmacological

Electroconvulsive therapy (ECT)

[Repetitive transcranial magnetic stimulation

(rTMS)]
[Vagus Nerve Stimulation (VNS)]

Electric stimulation to elicit an epileptiform seizure in brain

Noninvasive stimulation of the cerebral cortex

Autonomic signals to limbic and cortical function

Compared to switching antidepressants augmentation strategies have some advantages. They

eliminate the period of transmission from one antidepressant to another and build on the



partial response. Consequently, if they work, they can be rapidly effective, however, they may
also raise tolerability and safety issues.

As combination treatment has been dealt with extensively in the previous chapter (see chapter
11.11) we will now only concentrate on the different augmentation as strategies tested in

unipolar depression.

11.14.2.1  Lithium

Of all strategies listed in Table 11 lithium augmentation has the best scientific evidence
(Bauer et al., 2003; Zullino et al., 2001).

A multitude of open and 12 randomized, placebo-controlled trials including a metaanalysis
(Bauer et al., 2003) support the efficacy of lithium augmentation in the acute treatment of
treatment-resistant unipolar major depression. Lithium has been found to augment the
therapeutic effects of a broad spectrum of antidepressants including TCAs (Bauer et al., 1999;
Bauer et al., 2003) and SSRIs (Joffe et al., 1993; Katona et al., 1995). The meta-analysis by
Bauer and Dopfmer (Bauer et al.,, 1999) also demonstrated that lithium augmentation is
superior to placebo augmentation, with a response rate of about 40 -50% at week 3 or 4
across studies, but only 20% of patients having an onset of response as early as week one. To
allow full assessment of patients responsiveness, lithium augmentation should be
administered for at least four weeks, ensuring serum levels of 0.6 — 0.8 mmol/L (Bauer et al.,
2002b). However, the utility of lithium augmentation may be limited by side effects, e.g.
polyuria, muscular weakness or tremor. Whether the potential neurotoxicity of Lithium plays
a major role in clinical practice or even a distinct neurorotective effect cannot be decided yet.
This issue will be discussed in an extensive review to be published soon (Fountoulakis et al.,
2006). It is also unclear whether lithium augmentation has the same efficacy across age
groups. There are some publications pointing to a low response rate and a high rate of severe

side-effects in the elderly. Lithium toxicity can occur even with therapeutic plasma levels and
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might present itself with a clinical picture which is not always easy to differentiate from an
increase in depression severity. EEG is an important tool for differential diagnosis in this
clinical situation (Gallinat et al., 2000).

In addition, due to a relative neglect of lithium especially in North American guidelines over
the last decades, many younger doctors are not so familiar with lithium and may thus refrain

from its use.

11.14.2.2 Thyroid hormones

At least 13 prospective trials (nine open and four controlled double-blind studies) have
supported the usefulness of trijodthyronine (T3), with most studies employing 25 — 35.5
ug/day (Bauer et al., 2002b). A three-arm, double-blind controlled study showed equal
efficacy of augmentation with T3 and lithium and superiority to placebo (Joffe et al., 1993).
However, as not all controlled double-blind studies yielded significant results in favor of T3, a
subsequent meta-analysis found inconsistent results favoring T3 augmentation (Aronson et al.,
1996). Recently, augmentation with L-Thyroxine (T4) has been postulated as an alternative to
T3, and open studies and functional neuroimaging support the efficacy of this approach
(Aronson et al., 1996; Joffe et al., 1993), however, double-blind controlled studies are still
missing. When adding T4 evidence so far suggests that supraphysiological dosages should be
used; comparison of only 150 ug/day T4 with 37.5 pg/day T3 showed significant lower
response rates for T4 (24 vs. 53 %) (Svestka et al., 1990). In some studies, dosage up to 500
ng/day of T4 have been used showing good efficacy and satisfying tolerability (Svestka et al.,
1990). However, the use of T4 in treatment resistant unipolar depression is still experimental,

and more evidence still exists for T3.

11.14.2.3 Anticonvulsants

Surprisingly little evidence has been published so far about a potential augmentative effect of

anticonvulsants in unipolar depression. For valproate (Davis et al., 1996; Svestka et al., 1990)



and carbamazepine (Post et al., 1986) open studies suggest antidepressant properties
(Normann et al., 2002; Post et al., 1986). However, verification by double-blind studies is still
missing and, in addition, studies on augmentation with carbamazepine showed that it induces
metabolism of venlafaxine and citalopram, and therefore, it may be necessary to adapt the
dose of the antidepressant (Ciusani et al., 2004; Steinacher et al., 2002) For lamotrigine, a
double-blind add-on study to paroxetine in non-treatment resistant patients showed a faster
onset of response, but no significant difference in the outcome after ten weeks (Normann et al.,
2002).

As far as treatment resistant depression (TRD) is concerned, however, there is some evidence
for augmentative efficacy of carbamazepine from open studies (Cullen et al., 1991,
Rybakowski et al., 1999; Varney et al., 1993). For lamotrigine, augmentative efficacy has
been reported both in open or retrospective studies (Barbee et al., 2002), but also in one small
double-blind study (Barbosa et al., 2003); however; most of these studies (Barbosa et al.,
2003; Blier et al., 2003) were conducted in mixed samples of unipolar and bipolar Il patients
without separate analysis, thus, they do not allow a clear conclusion as far as unipolar TRD is
concerned. In summary, the evidence for the usefulness of augmentation with anticonvulsants

remains weak.

11.14.2.4 Pindolol

A potential role of SHT1A agonists in treating depression and anxiety has been a major focus
of research in the past decade (Blier et al., 2003). Pindolol is a f- adrenoreceptor antagonist. It
also blocks 5HT1A and 5HT1B/1D receptors and therefore should prevent the negative
feedback effect of increased somatodendritic serotonin (Dawson et al.,, 2000). As a
consequence, this may accelerate the onset of antidepressant action (Artigas et al., 2001;

Avrtigas et al., 2006).
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A metaanalysis by Ballesteros and Callado (Ballesteros et al., 2004) of nine randomized
controlled studies on the augmentative effects of pindolol to SSRI showed an increased
responsiveness with pindolol after 2 weeks. However, after six weeks no difference in
outcome was observed. Despite positive open studies, three out of four controlled trials have
failed to show advantage over placebo in treatment refractory patients (Moreno et al., 1997,
Perez et al., 1999; Segrave et al., 2005); only one small study applying once-daily high dose
pindolol (7.5 mg) demonstrated a significant advantage (Sokolski et al., 2004). In their review
on pindolol augmentation, Segrave and Nathan (Segrave et al., 2005) speculate that the 2.5
mg t.i.d. dose of pindolol that has been used in all but one of these investigations may be
suboptimal for achieving reliable and significant occupancy of 5-HT;a autoreceptors, as
shown by PET data (Rabiner et al., 2001) and may explain the contradictory nature of the

results of investigations of pindolol augmentation.

11.14.2.5  Buspirone

Buspirone is a partial 5-HT;5 antagonist that is believed to activate postsynaptic 5-HTia
receptors and thus may enhance the action of SSRI. In addition, a major metabolite of
buspirone enhances norepinephrine release. Therefore, buspirone may also exert a dual
mechanism of action. However, in two double-blind placebo-controlled studies, buspirone
augmentation either to fluoxetine or citalopram failed to demonstrate significant benefit over
placebo (Appelberg et al., 2001; Landen et al., 1998) The study by Appelberg, however,
suggested at least a potential benefit in more severe depression in a post-hoc sub-analysis
(Appelberg et al., 2001). Recently, the STAR*D study investigated the efficacy of buspirone
vs bupropion augmentation in SSRI non responders. In most outcomes, the rate of
improvement was similar for both strategies, however, buspirone was associated with more
tolerability problems(Trivedi et al., 2006). Clearly, further controlled studies are required to

clarify the role of 5-HT4 agonist in augmenting antidepressants.
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11.14.2.6  Atypical antipsychotics

More recently, the use of atypical antipsychotics to augment antidepressants also in non-
psychotic major depression has been advocated. In rat prefrontal cortex, Zhang et al. could
demonstrate that the combination of olanzapine and fluoxetine produced robust, sustained
increases of extracellular levels of dopamine and norepinephrine up to 361 +/- 28% and 272
+/- 16% of the baseline, respectively, which were significantly greater than either drug alone
(Zhang et al., 2000). Thus, the combination of olanzapine and fluoxetine has been tested in
several controlled studies both in unipolar, and, more extensively, bipolar depression. A small
placebo-controlled study of olanzapine add-on to fluoxetine supports this strategy (Shelton et
al., 2001b). More recently, a larger double-blind study comparing monotherapy with
fluoxetine, nortriptyline and olanzapine against olanzapine/fluoxetine combination in TRD
patients was also significantly in favor of antidepressant/antipsychotic combination (Shelton
et al., 2005). In addition, a large open study showed acute responsiveness of previously SSRI
(citalopram) treatment resistant patients to augmentation with low doses (0.25-
2mg/d,depending on age) risperidone (Nemeroff et al., 2004). After a 6-week augmentation
phase, 68.1 % of the TRD patients receiving add- on risperidone were classified as
responders. However, significant superiority against citalopram monotherapy was not
maintained in the subsequent double-blind continuation phase.

Recently, another placebo-controlled study on risperidone augmentation in TRD patients has
been presented including 97 patients who met criteria for unipolar nonpsychotic major
depression and failed to respond, or only partially responded, to at least a five week trial of an
adequate dose of antidepressant monotherapy. Primary outcome (remission status) was
determined by a Montgomery-Asberg Depression Rating Scale (MADRS) rating < 10 to
denote remission. At the end of four weeks of treatment 51.6% of the risperidone
augmentation group remitted compared to 24.2% of the placebo augmentation group (p=.011)

(Nemeroff et al., 2004).



Augmentation with risperidone has also been compared to addition of Bupropion as a second
antidepressant to SSRI in a small, double- blind study. Although there was no significant
difference in any outcome score at study end (week 6), risperidone produced a more robust
effect as early as week 1 (Papakostas et al., 2004).

For ziprasidone (Papakostas et al., 2004) and aripiprazole (Barbee et al., 2004; Papakostas et
al., 2005; Papakostas, 2005; Simon et al., 2005), first open and retrospective data also support
augmentative efficacy, however, controlled studies are not yet published.

In conclusion, augmentative effects of several atypical antipsychotics have been described,
however, controlled evidence is still sparse, comparator studies to established strategies as
lithium augmentation are lacking and we still need more clinical experience of their utility in

treatment resistant depression.

11.14.2.7  Other augmentation strategies

L-tryptophan and 5-hydroxytryptophan as serotonin precursors have been studied in
depressive disorders with equivocal results. Some smaller studies using L-tryptophan showed
potentiation of MAOIs and augmentation of serotonergic antidepressants in TRD (for an
overview: see (Nelson, 2000)) and in seasonal depression refractory to light treatment (Lam et
al., 1997). However, unambiguous controlled studies are still lacking. Since an open pilot trial
by Wharton with methylphenidate in TRD (Wharton et al., 1971), the use of stimulants has
been documented in case series and one larger retrospective chart review suggesting efficacy
in treatment refractory depression (Stotz et al., 1999). However, the so far only randomized
controlled study with methylphenidate in TRD (Zhang et al., 2000) could not find a
significant advantage over placebo.

More recently, modafinil has been tested in an open pilot studies as an add-on to
antidepressants showing a 43 % response rate (Rasmussen et al., 2005). In a placebo-

controlled study, however, it showed significant improvement in SSRI partial responders for



fatigue and sleepiness, but only a trend to better outcomes in depression rating scales (Fava et
al., 2005b). Clearly, more randomized, confirmative studies are needed. Besides acting against
agitation and sleep disturbances, antidepressants may also have other augmentative effects on
antidepressant treatment (Furukawa et al., 2000; Furukawa et al., 2001). However, their long
term use is clearly discouragetd due to their inherited risk of addiction.

In some instances, e.g. perimenopausal depression, augmentation with estrogen has been
recommended based on small pilot studies (Morgan et al., 2005; Rasgon et al., 2002;
Schneider et al., 1997; Schneider et al., 2001). However, the use of estrogen has inherited
health risks as increased risk of endometrial and breast cancer and thrombosis. A recent
randomized, double-blind pilot study tested antidepressant augmentation with the selective
estrogen receptor modulator raloxifene, showing good tolerability of raloxifene and a
nonsignificant trend to higher remission rates after 8 weeks (Grigoriadis et al., 2005). Clearly,

more controlled studies with adequate sample sizes are demanded.

11.14.2.8 Summary

In summary, except of lithium and T3 there is still a lack of good methodological studies
supporting other pharmacological augmentation strategies. Recently, this area received more
scientific attention and ongoing studies like the Sequenced Treatment Alternatives to Relieve
Depression (Star*D) study of the NIMH (Fava et al., 2003; Trivedi et al., 2004), the Texas
Medication Algorithm Project (Rush et al., 2003a; Trivedi et al., 2004) or the Berliner
Algorithmus Projekt (Adli et al., 2002; Adli et al., 2003) will supply further evidence for
augmentation strategies in the near future and develop evidence based algorithms for

treatment refractory patients.



11.15 New developments and novel pharmacological treatment
approaches

The therapeutic latency, the non-response rate of approximately 30% and the side effects of
all antidepressants available so far are important reasons to continue the search for further
treatment options for depressive disorders. During the following chapters some of the new
pharmacological principles that may disclose novel approaches in the treatment of depression

are described (Baghai et al., 2006; Rupprecht et al., 2004).

11.15.1Influence on melatonergic neurotransmission

Melatonin secretion underlies strict circadian rhythms (Lesieur et al., 1998). It is regulated via
the cCAMP signal transduction cascade (Foulkes et al., 1997). A variety of animal studies and
clinical trials in depressed patients suggest that agomelatine, a synthetic melatonergic MT;
and MT, receptor agonist (Millan et al., 2003) with serotonin (5-HT),c receptor antagonist
(Millan et al., 2003) properties within the central nervous system (CNS), has antidepressant
effects (Tuma et al., 2002). Agomelatine therefore may represent a new class of melatonin
agonistic and selective serotonin antagonistic antidepressants (MASSA). The antidepressant
properties and a good tolerability profile of agomelatine have been demonstrated in several
clinical trials (Kennedy et al., 2006b; Loo et al., 2002; Montgomery et al., 2004b; Olie et al.,
2005) in comparison to the established antidepressants such as paroxetine and venlafaxine and
to placebo. In addition especially sleep-related complaints were ameliorated without sedation
during the daytime. In a further randomized, double-blind, multicenter study the absence of
discontinuation symptoms in sustained remitted patients after agomelatine therapy could be
shown (Montgomery et al., 2004b). In summary agomelatine represents a promising novel

strategy in the treatment of depression.
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11.15.2Serotonergic antidepressants

Gepirone is an azapirone, similar to buspirone, which acts as a partial agonist at 5-HTa
receptors (Silva et al., 2000; Van Reeth et al., 1999). In animal studies gepirone shows
anxiolytic and antidepressant properties (Silva et al., 2000; Van Reeth et al., 1999). Up to now
three placebo controlled double-blind studies in depressed patients have been published. In all
trials gepirone was superior to placebo in the treatment of depression, in addition a good
tolerability has been shown (Feiger, 1996; Feiger et al., 2003; Wilcox et al., 1996). Although
these data support possible antidepressant properties of gepirone, the manufacturer has
stopped the development of gepirone. Also the development of other serotonergic substances
with potential antidepressants effects such as ipsapirone, flesinoxan and tandospirone has

been stopped.

11.15.3Tachykinin receptor antagonists

The peptide family of tachykinins (Stout et al., 2001), in particular substance P (SP), have
drawn attention to new developments within antidepressant pharmacotherapy (Kramer et al.,
1998; Stout et al., 2001). The tachykinin NK; receptor is the receptor for SP, which is
colocalized with monoamines in several regions of the CNS (Stout et al., 2001). Furthermore,
intracerebroventricular administration of SP causes increased concentrations of catecholamine
and it has been shown that NK; receptor knockout mice exhibit reduced anxiety and stress-
related behavior (Stout et al., 2001). In addition a stimulation of an enhanced hippocampal
neurogenesis, an effect observed also after application of established antidepressants, has been
reported (Kramer et al., 1998; Stout et al., 2001). Despite the fact that several synthetic NK;
receptor antagonists are available (Stout et al., 2001) only the results of clinical trials with two
substances have been published. In a double-blind study an NK; antagonist was compared to
SSRI treatment and showed superiority in comparison to placebo (Kramer et al., 1998). The

scores of both Hamilton depression and anxiety rating scales were reduced significantly. In a



further study no superiority of MK 869 over placebo could be demonstrated. A subsequent
substance was examined and a significant, but relatively small superiority in reducing HAM-
D scores in comparison to placebo was found (Kramer, 2002). In addition a recent study
confirmed antidepressant properties of an additional NK; antagonist (Kramer et al., 2004), but
this first promising antidepressant approach was not confirmed by clinical data in further
studies. Therefore due to these uncertainties there is need to replicate the described findings,
but nevertheless NK; antagonism seems to be a promising new antidepressant treatment
principle with a so far excellent tolerability profile. Up to now the first NK; antagonist has
been approved by the authorities not as an antidepressant, but as an antiemetic acting

substance.

11.15.4Treatment strategies influencing the hypothalamic pituitary adrenal (HPA) system

11.15.4.1  CRH; receptor antagonists

Up to now, one CRHj receptor antagonists has been investigated in depressed patients. In an
open trial examining the safety and tolerability of this compound in 20 depressed patients,
which was not designed to test the efficacy, a distinct reduction of the HAM-D and HAM-A
scores could be seen within four weeks of treatment (Zobel et al., 2000). The activity of the
HPA system was not altered after administration of the CRH; receptor antagonist. This
indicates that the compound blocked selectively CRH; receptors while the HPA system is also
under control of CRH, receptors. After tapering off of the study medication a certain
deterioration of the depressive syndrome was found. The compound was withdrawn from
further development because of increased liver enzymes in routine laboratory screening. Due
to the lack of placebo-controlled double-blind studies further clinical trials using other CRH;
receptor antagonists are required to clarify the possible antidepressant potential of these

substances.
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11.15.4.2 Steroid synthesis inhibitors

Inhibitors of steroid synthesis such as ketoconazole or metyrapone have been reported to exert
antidepressive effects. Case series and open trials reported antidepressant effects of the
fungicide ketoconazole (Anand et al., 1995; Ghadirian et al., 1995; Murphy, 1991; Sovner et
al., 2002; Thakore et al., 1995; Wolkowitz et al., 1993). In a placebo-controlled study hints for
a putative antidepressant efficacy of ketoconazole were found only in hypercortisolemic but
not in normocortisolemic patients (Wolkowitz et al., 1999a). Another placebo-controlled
double-blind study in therapy-resistant patients has shown no sufficient antidepressant
efficacy (Malison et al., 1999). Similar antidepressant effects have also been shown for
metyrapone in case reports and open trials (Ghadirian et al., 1995; Murphy et al., 1991;
Murphy, 1991; Raven et al., 1996). In addition, placebo-controlled double-blind studies have
been published. In a study in 8 patients, a reduction of the score of the Montgomery-Asberg
depression rating scale (MADRS) of more than 50% within two weeks of treatment has been
described (O'Dwyer et al., 1995). Using metyrapone in comparison to placebo in addition to a
serotonergic antidepressant therapy a significant accelerating of antidepressant effects could
be seen (Jahn et al., 2004). Nevertheless, a definite proof for antidepressant properties of
ketoconazole and metyrapone is missing.

A further limitation of the therapy with steroid synthesis inhibitors is the risk of development
of adrenal gland insufficiency and a substitution of hydrocortisone may be necessary during
the treatment (O'Dwyer et al., 1995). Nevertheless, at least in hypercortisolemic and severely
depressed patients, this experimental therapeutic approach can be considered in case of severe

treatment resistance.

11.15.4.3 Neuroactive steroids

Neuroactive steroids modulate neurotransmitter receptors (Rupprecht et al., 1999) and show
antidepressant and anxiolytic properties in animal studies (Bitran et al., 1991; Khisti et al.,

2000). Antidepressants, in particular SSRI, enhance the concentrations of endogenous 3a-



reduced neuroactive steroids within different areas of the brain (Rupprecht et al., 1999). These
mechanisms possibly may play a role in antidepressant treatments. However, synthetic
analogues of 3a-reduced neuroactive steroids for the therapy of psychiatric disorders in
humans are not yet available.

Dehydroepiandrosterone (DHEA) is a neuroactive steroid which displays both antagonistic
properties at GABAA receptors and antiglucocorticoid effects (Rupprecht, 1997; Rupprecht et
al., 1999; Wolkowitz et al., 1999b). One open study (Wolkowitz et al., 1997) suggested
possible antidepressant effects of DHEA. A first placebo-controlled double-blind study was
performed using an add-on treatment of DHEA in depressed patients showed a significant
reduction in HAM-D scores in DHEA-treated patients (Wolkowitz et al., 1999b). On the
contrary in depressed patients DHEA concentrations were found to be enhanced in
comparison to healthy volunteers (Heuser et al., 1998), which seems to contradict the

indication of DHEA as treatment option in depressive disorders.

11.15.4.4  Glucocorticoid receptor antagonists

Synthetic glucocorticoid receptor antagonists block the effects of cortisol at glucocorticoid
receptors. The glucocorticoid-/progesterone-receptor antagonist mifepristone, used in some
countries for the termination of first-trimester pregnancy, in first casuistic studies improved
depressive symptoms in antidepressant-resistant patients (Murphy et al., 1993). An open label
study in patients with psychotic MDD has shown a marked reduction in the Brief Psychiatric
Rating Scale (BPRS) scores in the majority of the patients (Belanoff et al., 2002). The
symptom amelioration could be seen after seven days of treatment in high-dose treatment
groups. A placebo-controlled case series in five patients suffering from psychotic depression
showed a HAM-D score reduction up to 26% (Belanoff et al., 2001). However, because of the
antagonistic effects of mifepristone at progesterone receptors, the use of this substance as an

antidepressant seems to be limited. Further investigations using the



selective glucocorticoid receptor antagonist Org 34517 have been performed. First clinical
experiences support the possible antidepressant efficacy of glucocorticoid receptor
antagonists. Nevertheless, the results of placebo-controlled double-blind studies of sufficient
power and over a sufficiently long treatment period have to be awaited before the question of

the antidepressant potential of these substances can be assessed reliably.
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12 Pharmacological maintenance therapy

12.1 Continuation treatment

The need for continuation treatment has also been clearly demonstrated by placebo-controlled
studies. Relapse rates ranged from 31 to 80% for remitted patients who were switched to
placebo compared with 0- 31% of those who received active tricyclic medication (Prien et al.,
1986; Prien, 1990). Studies with SSRI continuation, amineptine, nefazodone and reboxetine
have been completed with similar results. In a systematic review by Hirschfeld (Hirschfeld,
2001) it was found that approximately one-third to a half of patients successfully stabilized in
acute-phase treatment will relapse if medication is not sustained throughout the continuation
period, and only 10-15% will relapse if medication is continued. Therefore, it is recommended
to continue the successful initial antidepressant or combination treatment at the same dose
during the continuation phase (Thase, 1999b). For patients who remitted on antidepressant
together with lithium as augmentative treatment, combined treatment during continuation has
been suggested to be more efficacious than the antidepressant alone (Bauer et al., 2000;
Bschor et al., 2002).

Although usually cited as compelling evidence for prophylactic treatment the meta-analysis of
Geddes et al. (Geddes et al., 2003) has a stronger focus on continuation treatment and
prevention of early relapse. Of the 31 randomized trials included in this metaanalysis, most
trials were of 12 months duration and were conducted in acute responders to antidepressant
treatment. Thus, they are truly continuation treatment studies. However, a few studies lasting
up to three years also support the persistence of effectiveness.

Although not true in the majority of patients, some studies have suggested destabilization of
patients under continuous antidepressant treatment (see (Hirschfeld, 2000)). However, at the
end of his review Fava concluded that “at present we have no sound data that antidepressant

drugs may worsen the course of depression and, if they do, whether the phenomena is
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generalized or very limited.” Thus, unless the individual history of a patient shows evidence
for negative effects of long-term antidepressant treatment, continuation therapy should be
offered to every patient after recovery from a depressed episode. The situation may be
different in other subtypes of depression, e.g., bipolar depression with a rapid cycling course;

however, these special conditions are beyond the scope of this review.

12.2 Prophylactic treatment

The ultimate goal in any psychiatric disorder is to prevent recurrence of acute
symptomatology and improve functionality and quality of life in patients. Clearly, this is not
different in unipolar depression. The prophylactic effect of continuing antidepressant
medication has been shown in a multitude of studies (Geddes et al., 2003; Hirschfeld, 2000),

(see Figure 4).
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Figure 4

Cochrane metaanalysis on the efficacy of antidepressants in the recurrence prevention of unipolar

depression; risk of relapse, odds ratios by drug type (from (Geddes et al., 2003)
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As already detailed in the chapter on “Goals of treatment”, long-term prophylactic treatment
after continuation treatment is recommended in patients with a history of recurrent episodes.
Besides preventing relapses, antidepressants may add additional value by their
neuroprotective properties (Sheline et al., 2003). Taken together, approximately 60% of patients
at risk will experience a recurrent episode of depression within one year if untreated, whereas
those who continue treatment will have a recurrence rate of between 10% and 30%
(Hirschfeld, 2001). If in doubt about the indication for maintenance treatment, an earlier
decision in favor of long term maintenance may improve long term outcome: Solomon
(Solomon et al., 2000) showed that the risk of a new episode increases by 16% with each
successive recurrence. If the patient had a history of at least two (Paykel et al., 1992) or three
episodes (Prien et al., 1984), prophylactic treatment is recommended. Guidelines agree that
maintenance dosages should be similar to acute and continuation treatment unless tolerability

problems force to reduce the medication.
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Of the 31 studies included in the meta-analysis by Geddes et al. (Geddes et al., 2003) five
studies had a duration of three years and six a duration of two years. However, most of these
patients included only a small number of patients and thus do not allow firm conclusions by
themselves. Of the randomized controlled studies, the study by Prien et al. (Prien et al., 1984)
comparing imipramine and lithium alone or in combination against placebo supplied good
evidence both for the prophylactic efficacy of the antidepressant and lithium. The efficacy of
imipramine is also supported by a 36 months study of Frank et al (Frank et al., 1990). Similar
evidence for continuing prophylactic efficacy has been supplied for nortriptyline (Reynolds,
Il et al., 1999), sertraline (Keller et al., 1998) and citalopram (Klysner et al., 2002) as well as

for the MAO inhibitor phenelzine (Robinson et al., 1991).

12.2.1 Alternatives to long-term antidepressant treatment

12.2.1.1 Lithium

If patients are not responsive to prophylactic antidepressant treatment or do not tolerate side
effects, the first alternative is long-term lithium maintenance therapy. Although it may be
even more efficacious in bipolar disorder, the efficacy of lithium in preventing relapses in
unipolar recurrent depression has been well established (Coppen, 2000; Dunner, 1998; Paykel,
2001; Schou, 1995), This is also supported by two metaanalyses showing that lithium is more
effective than placebo in preventing recurrence of unipolar depression (Angst et al., 2002a;
Souza et al., 1991). Besides preventing new episodes, lithium has also been demonstrated to
normalize the increased mortality rates for cerebrovascular and cardiovascular disorders in
affectively ill patients (Angst et al., 2002a) and to reduce the risk of suicide (Angst et al.,
2002a; Souza et al., 1991). For a recent up-to-date review see also Miiller-Oerlinghausen et al.
(Miiller-Oerlinghausen et al., 2006). In addition, potential neuroprotective effects including
preventive effects against Alzheimer’s dementia can be of interest when prescribing long-term

lithium prophylaxis. The usually recommended serum lithium levels for prophylaxis in
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unipolar recurrent depression are 0.5 to 0.8 mmol/L, but individual variations may occur. The
use of extended release forms of lithium has been strongly encouraged as these enable once
daily dosing and are associated with less side effects, both favoring enhanced treatment

adherence of patients.

12.2.1.2 Anticonvulsants in the prophylaxis of unipolar depression

Carbamazepine has been studied in two small double-blind comparator trials with lithium in
recurrent major depression (Angst et al., 2002a; Rush, 1999). Both studies suggested equal
efficacy for lithium and carbamazepine. However, when using carbamazepine in prophylactic
treatment, its propensity to induce not only its own hepatic metabolism, but also to accelerate
metabolisation of drugs using CYP 3A4 has to be kept in mind. Some antidepressants, e.g.,
venlafaxine, nefazodone, reboxetine and imipramine are substrates of CYP 3A4 and thus may
not achieve sufficient plasma levels when used in combination with carbamazepine. CYP1a2
and CYP,cq, Which contribute also to carbamazepine metabolism may also be inhibited by
fluvoxamine. Thus, with its potential interactions and a lack of scientific evidence from
placebo-controlled studies, carbamazepine can only be recommended as a subordinated choice
when other strategies have failed.

For other anticonvulsants only anecdotal reports and small case series have been published for
prophylaxis in unipolar depression, but no controlled studies.

As a general recommendation, prophylactic treatment of unipolar depression is not only
restricted to pharmacotherapy. Maintaining a good doctor-patient relationship, monitoring
adherence and psychoeducation are important as well. To prepare patients and their relatives
for long-term prophylactic treatment they should be informed especially about topics as
expected course of illness, treatment options, medication efficacy and side effects, use of a
daily self-reporting instruments for mood to detect early warning signs of relapse or

recurrence, long-term perspectives and, if applicable, projected end of treatment. Patients
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should also be trained to distinguish between spontaneous, short-lasting mood-fluctuations
(blips) and true emergence of a new episode which should be treated as soon as possible
(Rush, 1999). In addition, psychotherapy, especially interpersonal therapy and cognitive
behavioral therapy, should be included in the overall treatment portfolio (Baghai et al., 2006).
However, a detailed description of the proven efficacy of psychotherapy in addition to

medication is beyond the scope of this review.
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13 Suicidality and antidepressants

Suicide is the ubiquitous threatening and most deleterious outcome of depression. Suicide
rates in depressed patients in longer (>10 years) follow-up studies range from 4 to 10.6%
(Angst et al., 2005). A meta-analysis of 27 mortality studies by Inskip (Inskip et al., 1998)
using contemporary data and modern analysis techniques led to an estimate of a lifetime
suicide risk of 6% for affective disorders. Another metaanalysis by Harris and Barraclough
(Harris et al., 1998) found a standard mortality ratio (SMR) of 21.24 for major depressive
disorder which was even exceeding the one calculated for bipolar patients. Giving a
representative estimate of suicide mortality may be difficult due to methodological
shortcomings as outlined by Jules Angst (Angst et al., 2005):
» Selection of the most severely ill, hospitalized patient samples which are not
representative.
» Lack of life-long follow- up studies
» The diagnoses in representative suicide samples are retrospective
* In order to compensate for the lack of decade long follow-up studies, risk estimates are
based on exposure years assuming an unproven time-related linear risk and
» Perhaps the most significant methodological problem: the uncertain demarcation
between bipolar disorder and depression arising from an under-diagnosis of
hypomania leading to an underestimate of bipolar I1-disorder.
The probably most conclusive prospective long-term, large cohort study on suicide risk in
affective disorders was conducted by Angst following up 406 mood disorder patients from
1963 to 2003 (Angst et al., 2005). By 2003, 11.1% of these patients had committed suicide
with the highest SMR of 26.4 for unipolar depressed patients. These data underline the

prominent role of early diagnosis and treatment of depression for suicide prevention.



Early diagnosis and public awareness have been proven to be effective tools in reducing
suicide attempts and completed suicides in large, population based studies. For example, the
“Niirnberger Biindnis gegen Depression” (Nuremberg Alliance against Depression) is a
community based, multi-faceted, 2-years—intervention focussing on depression. The number
of suicidal acts (fatal and non-fatal suicide attempts) showed a significant and clinically
relevant reduction compared both to a one-year baseline and a control region (minus 24%)
(Althaus et al., 2006; Hegerl et al., 2006).

When depression has been diagnosed, effective pharmacological treatment is the most
efficacious way to reduce the risk of suicide. A multitude of epidemiological studies
demonstrated reduction of suicidality in regional populations in association with
antidepressant prescription (Carlsten et al., 2001; Hall et al., 2003; Ohberg et al., 1998;
Rihmer et al., 2000), for a short overview see (Isacsson et al., 2005b; Yerevanian et al., 2004).
As suicide is fortunately a rare outcome in controlled studies, it cannot be reliably assessed.
However, a secondary analysis by Moller of a six week double-blind controlled study
comparing paroxetine and amitriptyline showed a marked reduction in suicidal thoughts for
both medications (Mdller et al., 1998). Similarly, Szanto (Szanto et al., 2003) demonstrated a
complete remission of suicidal ideation in elderly depressed patients after 12 weeks of either
amitriptyline or paroxetine treatment. A review of data from several controlled studies by
Moller (Moller, 2003) also demonstrated a greater benefit of SSRIs compared to placebo in
reducing suicidal ideation.

Still there is some controversy in the appreciation of a causal relationship between
antidepressant use and suicidality. Different from the opinion in most other countries, the US
Food and Drug Administration (FDA) issued in March 2004 a warning to physicians and
patients of an increased risk of suicidality with ten newer antidepressant drugs. There was
some notion from controlled studies that SSRIs may cause - very rarely - a higher suicide risk

(Healy et al., 2003). This risk seemed to be especially increased in juveniles and adolescents



and led to a still ongoing discussion (for detailed information please refer also to chapters
9.2.1.6) . Following up on this warning, Simon et al. (Simon et al.,, 2006) analyzed
computerized health plan records from altogether 82285 episodes of antidepressant treatment
between January 1st 1992 and June 30th 2003. Identifying death by suicide and serious
suicide attempts, they found that the risk of suicide attempts was highest in the months before
starting antidepressant treatment and declined progressively after starting medication, not
being significant higher in the months after starting medication than in subsequent months.
Comparing the ten newer antidepressants included in the FDA Black Box warning with older
antidepressants, an increase in the risk of suicide was even more likely with the older drugs
than with the newer antidepressants. In addition, a recent combined analysis of all placebo-
controlled depression and anxiety studies with escitalopram could not find any signal for an
increased suicide risk with active medication treatment. On the contrary, suicidal ideation as
measured with the item 10 of the MADRS became significantly lower from week 1 onwards
with active treatment (Pedersen, 2005).

Another important argument against increased suicide rates with SSRI is provided by the
controlled toxicological analysis of all suicide victims over the time period of 8 years in
Sweden showing that SSRI are under-represented and that in suicide victims under the age of
15 (n=52), 7 different antidepressants but no SSRI were found (Isacsson et al., 2005a).
Besides antidepressants, also other medications including lithium and antipsychotics may
significantly reduce suicides in mood disorder patients as demonstrated by the study of Angst
(Angst et al., 2005). For antidepressants, the SMR decreased from 33.3 in untreated
depressives to 13.8 (p<0.05). Weighing risks against benefits of antidepressants, it also has
been argued that overdosing of antidepressants is potentially lethal and thus it may be risky to
supply a depressed patient with a potential mean of suicide. Besides the fact, that especially
newer antidepressants show a large safety margin that makes lethal intoxication difficult, it

had been demonstrated in several studies that prescribed medication is not commonly used as



a mean of suicide (Bradvik et al., 2005; Henriksson et al., 2001; Isacsson et al., 1997). In
addition, it had been demonstrated that the rate of fatal toxicities of antidepressants declines
with the introduction of the newer antidepressants and the decreased use of older tricyclics
(Morgan et al., 2004).

In summary, it becomes evident that antidepressants are one of the most valuable tools in
preventing suicides in depession; although already rare, the risk of lethal intoxication with
antidepressant still declines with the replacement of the classical antidepressants with newer
agents. Potentially premature actions such as the March 2004 FDA Black Box Warning may

cause more harm than benefit for depressed patients.
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14 Antidepressant drugs in the treatment of anxiety disorders

The proven efficacy of antidepressant drugs in relieving anxiety symptoms in patients with
depressive disorders naturally led to investigations of their potential to relieve symptoms and
reduce associated disability in patients with anxiety disorders, including generalized anxiety
disorder (GAD), panic disorder, social phobia (also known as social anxiety disorder), post-
traumatic stress disorder (PTSD) and obsessive-compulsive disorder (OCD). In clinical
practice, the need for treatment should be determined by the severity and persistence of
symptoms, and the level of disability and impact on social functioning: choice of treatment is
influenced by patient characteristics (such as previous response, concomitant medication and
contraindications), the evidence base supporting its use, patient and physician preference, and

the local availability of the proposed intervention (Baldwin et al., 2005b).

14.1 Generalized Anxiety Disorder

In GAD, systematic reviews and placebo-controlled randomized controlled trials (RCTS)
indicate that some SSRIs (escitalopram, paroxetine and sertraline), the SNRI venlafaxine, and
the TCA imipramine are all efficacious in acute treatment (Baldwin et al., 2005b; Mitte et al.,
2005). The small number of comparator-controlled studies reveals no consistent differences in
efficacy between active compounds (Mitte et al., 2005). Psychological symptoms of anxiety
may respond better to antidepressant drugs than to benzodiazepines (Baldwin et al., 2005b).
Double-blind studies in patients who have undergone acute treatment indicate that continuing
with an SSRI or SNRI is associated with a further increase in overall response rates. Relapse-
prevention studies in patients who have responded to previous acute treatment reveal a
significant advantage for staying on active medication (escitalopram or paroxetine), compared
to switching to placebo, for up to six months (Baldwin et al., 2005b). When delivered singly,

pharmacological or psychological treatments have broadly similar efficacy in acute treatment,
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but the comparative efficacy of drug and psychological approaches over the long-term is not
established. It is uncertain whether combining drug and psychological treatments is associated

with greater efficacy than with either treatment given alone (Baldwin et al., 2005b).

14.2 Panic disorder

Randomized double-blind placebo-controlled trials of antidepressants indicate that all SSRIs,
some TCAs (clomipramine, imipramine), the SNRI venlafaxine and the selective
noradrenaline reuptake inhibitor reboxetine are efficacious in acute treatment. Comparator-
controlled studies provide some evidence for the efficacy of mirtazapine and moclobemide.
The side effect burden associated with SSRI treatment in panic disorder is somewhat less than
with other classes of psychotropic drug (Baldwin et al., 1998). After acute treatment,
continuing with SSRI or clomipramine is associated with an increase in overall response rates,
and placebo-controlled and other relapse-prevention studies in patients who have responded to
acute treatment reveal a significant advantage for staying on active medication (fluoxetine,
paroxetine, sertraline, imipramine) compared to switching to placebo, for up to six months
(Baldwin et al., 2005b). Pooled analyses and RCTs indicate that drug and psychological
treatments, delivered singly, have similar efficacy in acute treatment, but suggest CBT may be
superior to TCAs in preventing symptomatic relapse (van Balkom et al., 1997). It is uncertain
whether combining drug and psychological treatments is associated with greater overall

efficacy than with either treatment given alone (Barlow et al., 2000; van Balkom et al., 1997).

14.3 Social phobia

Systematic reviews and placebo-controlled RCTs indicate that a range of antidepressants are
efficacious, including most SSRIs (escitalopram, fluoxetine, fluvoxamine, paroxetine,
sertraline), the SNRI venlafaxine, the MAOI phenelzine, and the RIMA moclobemide.

Double-blind studies indicate that continuing SSRI or SNRI treatment from 12 weeks to 24
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weeks is associated with an increase in overall treatment response rates. Placebo-controlled
relapse-prevention studies in patients who have responded to previous acute treatment reveal a
significant advantage for staying on antidepressant medication (escitalopram, paroxetine,
sertraline), compared with switching to placebo for up to six months (Baldwin et al., 2005b;
Blanco et al., 2003). When delivered singly, pharmacological and psychological treatments
have broadly similar efficacy in acute treatment, but acute treatment with cognitive therapy
may be associated with reduced risk of symptomatic relapse at follow-up. It is uncertain
whether combining drug and psychological treatments is associated with greater overall

efficacy than with either treatment, given alone (Baldwin et al., 2005b; Blanco et al., 2003).

14.4 Post-traumatic stress disorder

Randomized placebo-controlled trials provide evidence for the efficacy of some SSRIs
(fluoxetine, paroxetine, sertraline), the SNRI venlafaxine, the TCAs amitriptyline and
imipramine, the MAOI phenelzine, and mirtazapine on some outcome measures (Baldwin et
al., 2005b; Stein et al., 2000). After a response to acute treatment, continuing with venlafaxine
or sertraline treatment over 6 months is associated with a gradual increase in overall treatment
response. Placebo-controlled relapse-prevention studies in patients who have responded to
previous acute treatment reveal a significant advantage for staying on active medication, for
fluoxetine (Davidson et al., 2005; Martenyi et al., 2002) and sertraline (Davidson et al., 2001).
The comparative efficacy of psychological and pharmacological treatments, in either acute or

long-term treatment is uncertain (Baldwin et al., 2005b).

14.5 Obsessive-compulsive disorder

Systematic reviews and meta-analyses of randomized placebo-controlled trials indicate that
the TCA clomipramine and the SSRIs (citalopram, escitalopram, fluoxetine, fluvoxamine,

paroxetine, sertraline) are efficacious in acute treatment. The efficacy of clomipramine
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appears marginally superior to that of SSRIs in meta-analysis (Ackerman et al., 2002), but the
tolerability of SSRIs is generally superior (Fineberg et al., 2005). Fixed-dose comparator
studies provide inconsistent evidence for a dose-response relationship with SSRIs, higher
doses being associated with greater efficacy in some but not all evaluations (Fineberg et al.,
2005). Long-term (up to 12 months) double-blind studies show an advantage for continuing
with medication in patients responding to acute treatment. Most relapse-prevention studies in
patients who have responded to acute treatment reveal a significant advantage for staying on
active medication (clomipramine; paroxetine; sertraline; and fluoxetine, at higher dose),
compared to switching to placebo (Fineberg et al., 2005). Combining treatment approaches
may be superior to psychological approaches or serotonergic antidepressant treatment given
alone. The evidence for enhanced efficacy of exposure therapy with clomipramine compared
to exposure alone is inconsistent, but fluvoxamine has been shown to enhance the efficacy of
exposure therapy and CBT. Relapse rates may be greater after initial treatment with a

pharmacological rather than a psychological intervention (Simpson et al., 2004).
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15 Other treatments
15.1 Psychotherapy™

15.1.1 CINP consensus statement for psychotherapy treatment options

Empirically supported psychotherapies are potent alternatives to and augmenters in
combinations with antidepressant medications. Efficacious psychotherapies may have
particular benefits for depressed patients, such as pregnant women, who prefer to avoid
medication. In non-industrialized countries, such psychotherapies may be the only feasible,
affordable treatments for depression (Bolton et al., 2003).

Interpersonal psychotherapy (IPT) is a time-limited, diagnosis-focused treatment shown in
repeated randomized controlled trials to have efficacy as both an acute and a maintenance
treatment for major depressive disorder (Weissman et al., 2000). IPT defines depression as a
treatable medical illness that is not the patient’s fault. It focuses on the connection between
the patient’s mood and interpersonal life circumstances. It has been shown not only to relieve
depressive symptoms but to build social skills. IPT has shown more modest benefit for
dysthymic disorder (Browne et al., 2002; Markowitz et al., 2005). One large trial has
indicated the efficacy of an adaptation of IPT (Interpersonal Social Rhythms Therapy) as an
adjunctive treatment for bipolar disorder (Frank et al., 2005). Other studies have found that
interpersonal counseling (IPC), a short, dilute version of IPT, relieves symptoms of
subsyndromal depression (Weissman et al., 2000).

On the basis of its performance in controlled efficacy trials, interpersonal psychotherapy,
along with cognitive therapy and behavioral therapies (CBT), should be included in

algorithms of standard treatment for depressive disorders. IPT and cognitive behavioral

See chapter 18.6 for more detailed information in Annex 6 - Additional information on Psychotherapy
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therapies have already been included in numerous professional and national treatment

guidelines (e.g., (Karasu et al., 1993)).

15.2 Electroconvulsive Therapy (ECT)*
Electroconvulsive therapy is the safe induction of a series of generalized epileptic seizures for
therapeutic purposes using brief-pulse stimulation techniques under anesthesia and muscle
relaxation. Informed consent of the patient or the responsible legal guardian is mandatory.
Since the first publications the excellent therapeutic effectiveness of this method has been

described in extensive studies (Abrams, 2002; Baghai et al., 2005; ECT review group, 2003).

15.2.1 ECT as first line treatment

In case of refusal of food and drinking and severe psychomotor retardation ECT has shown to
be one of the safest therapeutic options with the fastest relief of symptoms (Gangadhar et al.,
1982). Therefore depressive stupor and inanition as in melancholic and/or psychotic
depression can be a first line indication for ECT before other treatments are prescribed. If due
to other conditions, e.g. severe psychotic symptoms and/or high suicide risk, a rapid
improvement is crucial for the patient ECT should be considered earlier than other therapeutic
options (American Psychiatric Association Committee on Electroconvulsive Therapy et al.,
2001). In psychotic depression, the remission rate for ECT approximates 90%, with relief
experienced within 10 to 14 days (Petrides et al., 2001). The risks of suicide that mark severe
psychiatric illnesses are quickly relieved by ECT, although attention to continuation
treatments is essential to sustain the benefit (Kellner et al., 2005). Also other acute psychiatric
syndromes such as severe excitement e.g. in delirious mania and malignant catatonia that
mark systemic illnesses as lupus erythematosus, a neuroleptic malignant syndrome and
medication toxicity may require ECT as a first line treatment (Abrams, 2002; Baghai et al.,

! See chapter 18.2 for more detailed information in Annex 2 - Additional information on Electroconvulsive
Therapy
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2005). Intensive ECT, usually administered daily (en bloc), relieves the high rates of mortality
associated with malignant catatonia and delirious mania (Fink, 1999; Fink et al., 2003). In
addition, when depression, mania, and psychotic symptoms accompany systemic illnesses or
are present during early pregnancy or the post-partum breast-feeding period, the
administration of medications are often precluded and ECT becomes a useful treatment
option. In the case of severe and life threatening adverse events of antidepressants and in
psychotic depressed patients also in case of severe adverse events due to neuroleptics, ECT
monotherapy can be a safe first-line treatment. This is also true for patients suffering from
severe somatic diseases including the risk of worsening due to antidepressant and
antipsychotic pharmacotherapy (Beliles et al., 1998; Franco-Bronson, 1996; Rothschild, 1996)
In addition due to both, a long duration and a chronic course of the index episode are negative
outcome predictors in depressive disorders concerning a higher risk for therapy resistance
against medication and ECT (Beliles et al., 1998; Prudic et al., 1990), more patients than
today should be informed about these possible response rates to be involved properly in a
shared decision making concerning their antidepressant treatment. Nevertheless the primary
use of ECT is handicapped by the severe stigma and even legal restrictions against its use in
some jurisdictions (Ottoson et al., 2004). Individual signed consent is required before using
ECT treatment. Patients in stupor, manic excitement, catatonic mutism, and acute paranoid
states may not be able to offer written consent and alternative consent processes which vary
with jurisdictions in different countries must be applied as described before. It is useful for
practitioners, who are responsible for the more acute and severely ill psychiatric patients, to
consider ECT as a primary indication and to be acquainted with all the means for proper

consent for treatment within their jurisdiction.
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15.2.2 ECT as second line treatment

The most common use of ECT is in patients to whom medications have failed to elicit
remission or in whom medication toxicity interrupted the course of therapy (Abrams, 2002;
Baghai et al., 2005). Nevertheless patients receive ECT rarely after the first two medication
treatment failures often used as a criterion for pharmacotherapy resistance (Moller, 1997;
Prudic et al., 1996; Sackeim, 2001; Warneke, 1993). The utilization of ECT enhances
response rates significantly (Davidson et al., 1978; Folkerts et al., 1997; Kroessler, 1985).
This is especially true in patients suffering from psychotic depression, even if antipsychotic
therapies have been applied adequately before (American Psychiatric Association Committee
on Electroconvulsive Therapy et al., 2001; Folkerts et al., 1997). Intolerable side effects of
antidepressant medications, somatic comorbidities emerging during the pharmacological
treatment (American Psychiatric Association Committee on Electroconvulsive Therapy et al.,
2001; Rasmussen et al., 2002) or worsening of depressive symptoms including severe
suicidality during an antidepressant pharmacotherapy can be also the cause of initiating an
ECT treatment course (American Psychiatric Association Committee on Electroconvulsive
Therapy et al., 2001). First- and second-line indications and rare last resort indications are

summarized in Table 12.
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Table 12

Indications for Electroconvulsive Therapy (adopted from (Baghai et al., 2005))
Category of ECT-Indications Indication

ECT as a first-line treatment « febrile catatonia*

+ malignant neuroleptic syndrome*
+  severe depressive episode**

» schizoaffective psychosis**

» schizophrenia**, ***

* incase of life threatening or intolerable side
~_effects of psychopharmacological treatments
ECT as a second-line treatment medication treatment failures in:

»  depression

»  schizoaffective psychosis
» schizophrenia

*  mania

*  depression or psychotic symptoms in case of
organic diseases

ECT as a last resort treatment treatment resistant obsessive compulsive

disorder (OCD)
« treatment resistant dyskinesias

« treatment resistant Gilles de la Tourette-
syndrome

« treatment resistant epilepsy

*  Parkinson’s disease (treatment resistant)
*  (Finketal., 2003)
**  with suicidality which can not be handled even on protected wards, psychotic symptoms or depressive
stupor, with positive symptoms or acute danger of self harm or harm of others
*** (Fink et al., 1996b)

15.2.3 Continuation ECT (C-ECT)®

As described in chapters 12 and 12.2 besides pharmacologic and psychotherapeutic
continuation therapies especially after pharmacotherapy treatment failures, also ECT is an
efficacious prophylactic tool (Kellner et al., 2005; Sartorius et al., 2005a; Sartorius et al.,
2005b), even if the scientific evidence for use of ECT as a maintenance treatment is limited
due to an absence of controlled studies. Continuation ECT should be considered in cases of
recurrence of depressive symptoms especially when adequate pharmacologic therapy fails.
Even if the prior history of an individual patient shows an enhanced risk for recurrence of

The terms continuation treatment and continuation ECT (C-ECT) are predominantly used to characterize the
maintenance treatment after successful treatment of the index phase. It is sometimes distinguished from
maintenance treatment and maintenance ECT (M-ECT) (Sartorius et al., 2005a) due to theoretical considerations
about a switch to prophylactic treatment preventing new episodes of depression. Because this time point cannot
be defined precisely in an individual patient, in the following text only the term C-ECT is used.
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depression during continued pharmacotherapy including both antidepressants and mood
stabilizers, C-ECT should be part of the treatment plan (Frey et al., 2001; McCall, 2001,
Rabheru et al., 1997). The usual clinical procedure is to prolong the treatment intervals
according individual clinical requirements. During the acute treatment a patient usually
receives two or three treatment per week. Afterwards usually one treatment per week is
applied for four to eight weeks, then one treatment every two weeks and one treatment every
four weeks. This frequency should be maintained for at least six months. A frequently used
alternative strategy (the so called cafeteria style) is the individual decision, whether an C-ECT
treatment is administered when the first signs of recurrence of depressive symptoms are
reported (Abrams, 2002; Fink et al., 1996a). Regular weekly evaluations help to judge about
the necessity to shorten the treatment free intervals on an individual basis. The same
evaluation is necessary during the attempt to stop ECT treatment after six month. As soon as

depressive symptoms reoccur, a prolongation of the C-ECT should be applied.

15.2.4 Side effects

15.2.4.1 Somatic side effects

The most frequent immediate unpleasant effects of ECT are headache, nausea and vomiting
(varying with anesthetic). Headaches and nausea are best treated symptomatically, and if
severe, by changing the induction medications. Other rare complications of ECT can be
cardiovascular events emerging from anesthesia. On rare occasions, the seizure is prolonged
beyond the anticipated 30 to 180 seconds (American Psychiatric Association Committee on
Electroconvulsive Therapy et al., 2001). The treating anesthesiologist or psychiatrist will end
the seizure by the administration of intravenous benzodiazepines (e.g. diazepam), anesthetics
or other anticonvulsants. This event and also the rare case of nonconvulsive seizures are best

managed by ictal and postictal EEG monitoring (Grogan et al., 1995).
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15.2.4.2 Cognitive side effects

All patients are confused on awakening after a seizure. The duration and the severity of the
post-seizure delirium vary with patient age (older patients have more severe and more
prolonged periods of confusion), dosage and type of anesthetic, and the characteristics of the
medications, both psychoactive and systemic, which may be prescribed for the patients.
Special attention is paid to sedatives and anxiolytics, antipsychotics, and lithium that may
augment the confusional syndrome.

Typical side effects which are more prominent in bilateral than in unilateral and in high-dose
than in lower dose ECT (ECT review group, 2003) are transient cognitive disturbances. The
rate of cognitive disturbances is dependent on dose and application of electrical stimulation
(Devanand et al., 1991; Krystal et al., 1997). Sometimes patients experience profound and
sustained memory loss, sufficient to interfere with their ability to return to work. Such
instances are extremely rare but are the principal burden of the complaints against the use of
ECT (Abrams, 2002; Ottoson et al., 2004). Nevertheless recent improvements in the use of
ECT include methods to maintain the good therapeutic efficacy together with a better
tolerability concerning cognitive disturbances. If in spite of these precautions cognitive
disturbances occur, a rapid improvement within one and up to four weeks can be observed in
most cases (Ghaziuddin et al., 2000). Follow-up investigations showed a complete
reversibility of cognitive side effects after an ECT course (Baghai et al., 2005; Ghaziuddin et
al., 2000) or even an improvement in comparison to the time interval before ECT treatment

(Baghai et al., 2005).

15.2.5 Clinical precautions and special considerations

After many decades of research and clinical experience, clinicians have developed protocols
for the safe treatment of patients warranting ECT regardless of age, medical status, or physical

state. No absolute contraindications are acknowledged. An individual and interdisciplinary
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risk / benefit-analysis is necessary if such risks are present and patients and relatives or
responsible legal guardians have to be informed about risk / benefit ratios to contribute to a
shared decision. The various conditions requiring special attention described in (Abrams,

2002; Baghai et al., 2005) are summarized in Table 13.

Table 13
Clinical conditions requiring special attention before and during ECT (adopted from (Baghai et
al., 2005))
Category Clinical condition

Enhanced intracerebral pressure*  at present

Cerebral infarction* not older than 3 month
Myocardial infarction* not older than 3 month
Intracerebral tumor* including intracerebral edema

Any life threatening anesthesia risk* at present

Cardiovascular disorders cardiac arrhythmias, instable angina pectoris, myocardial infarction
(older than 3 month), myocardial insufficiency, heart valve abnormalities,
not sufficiently treated hyper-or hypotonia, aortal
aneurysm

disturbance of blood coagulation, severe liver diseases, severe pulmonal diseases,

Medical disorders pheochromocytom

intracerebral neoplasias, intracranial bleeding, intracerebral vascular malformations,
. . cerebral ischemia, cerebral inflammations, hydrocephalus, dementias, diseases of the
Neurological disorders pasa| ganglia, craniotomies, severe cerebral traumas

osteoporosis
Orthopedic disorders increased aspiration risk; intubation recommended

Esophageal hernia if enhancing the ECT risks or reducing ECT efficacy

Concomitant pharmacological treatment *bold: in former times considered as absolute contraindications; today
an individual risk/benefit-analysis is necessary.

15.2.6 Safety

In general ECT is one of the best tolerated antidepressant therapies with low risk for severe
complications, even lower than during the application of TCA (Abrams, 2002; American
Psychiatric Association Committee on Electroconvulsive Therapy et al., 2001). The mortality

rate during ECT varies between 1 : 50,000 and 1 : 25,000 treatments (Abrams, 2002;
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American Psychiatric Association Committee on Electroconvulsive Therapy et al., 2001). In
less than one in 10,000 treatments severe complications are seen that warrant special attention

(American Psychiatric Association Committee on Electroconvulsive Therapy et al., 2001).

15.3 Recently developed and other non-pharmacological treatments

15.3.1 Introduction

Beside new pharmacological antidepressant treatment strategies several new biophysical
approaches have been under investigation for the treatment of major depressive illness during
the last decade: Repetitive transcranial magnetic stimulation (rTMS), vagus nerve stimulation
(VNS), magnetoconvulsive therapy (MST) and, very recently, deep brain stimulation (DST).
These methods have in common that they directly or indirectly target brain regions that play a
role in the pathophysiology of major depression. All methods except MST differ from
electroconvulsive therapy (ECT) regarding their presumed mechanisms of action, though they
have often been discussed in comparison with ECT. rTMS, VNS, MST and DBS have been
developed in a hypothesis driven manner based on the current view of major depression being
a cerebral disorder and affecting integrated pathways linking select cortical, subcortical and
limbic sites and their related neurotransmitter and molecular mediators (Padberg et al., 2003).
However, these brain stimulation methods use different “windows” to access the anatomically
defined pathways showing functional changes during the acute episode and attempt to
modulate the system in the direction of a normal regulation of mood and emotions. rTMS is
currently mainly targeted to cortical prefrontal sites (George et al., 2003; Padberg et al.,
2003), whereas VNS enters the system by vagal afferents to the vagal nucleus and the nucleus
tractus solitarius in the brain stem, that are linked to regions of the brain involved in mood
regulation such as the amygdala, the hippocampus, and the locus coeruleus (George et al.,

2003).
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MST utilizes the ECT approach of inducing generalized therapeutic convulsions in order to
treat depression. However, the method attempts to be more focal compared to ECT to
minimize side effects and particularly exerts its effect on frontal and prefrontal cortical and
subcortical sites (Lisanby et al., 2003b). Very recently, interesting data have been presented
using DBS for the stimulation of a subgenual cingulate region (Brodmann area 25) which is
metabolically overactive in treatment resistant depression and show a normalization in activity
after recovery (Greenblatt et al., 1964; Lisanby et al., 2003b). However, also other regions in
the basal ganglia and their pathways to prefrontal limbic areas may be putative targets in
future studies.

Psychosurgical interventions as stereotactically applied bilateral orbitomedial lesions for
resistant severe depression are pointing in the same direction, however, are of marginal
clinical significance nowadays (Sachdev et al., 2005). Moreover, moxibustion has also to be
mentioned among physical treatment options for depression, however, empirical data are

insufficient and it mainly plays a role in the traditional Chinese medicine (Cheng et al., 2005).

15.3.2 Magnetic seizure therapy (MST)

MST is a variant of repetitive transcranial magnetic stimulation (rTMS) utilizing stronger
stimulation parameters (40 % more intensity compared to standard rTMS stimulation, higher
frequency and a prolonged impulse about 0.4 ms) compared to conventional rTMS in order to
intentionally induce an epileptic seizure for therapeutic purposes. It is hypothesized that MST
might be a kind of convulsive therapy that retains the therapeutic efficacy of ECT with an
improved side effect profile as MST should induce a secondary generalized seizure more
focally in relevant brain regions (Lisanby et al., 2003b) as the magnetic field can penetrate
scalp and skull without hindrance. Animal studies and safety data of clinical pilot studies in
depression have been published supporting this notion (Lisanby et al., 2001c; Lisanby et al.,

2003a; Moscrip et al., 2005). Its antidepressant efficacy is currently under investigation and so
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far only case reports are available (Lisanby et al., 2001a; Moscrip et al., 2005). MST is still at
an early stage of development (Lisanby et al., 2003a) and therefore restricted to the use in

experimental treatment designs.

15.3.3 Repetitive transcranial magnetic stimulation (rTMS)*®

Transcranial Magnetic Stimulation (TMS) has been originally introduced in 1985 by Barker et
al. as a non-invasive tool to electromagnetically stimulate the primary motor cortex in humans
(Lisanby et al., 2003b) has turned to a powerful research tool in neurophysiology and
cognitive neuroscience. As antidepressant intervention rTMS is usually targeted to the
dorsolateral prefrontal cortex based on well-replicated findings showing reversible functional
changes in this region. In the majority of studies the left prefrontal cortex has been chosen
based on the observed asymmetry of prefrontal function associated with major depression
(Lisanby et al., 2003b). A large number of different stimulation parameters, e.g. frequency
and intensity of stimulation, have been applied in studies (Padberg et al., 2003) and the usual
treatment duration has been one to four weeks of treatment.

About 25 randomized, placebo-controlled clinical trials including about 750 patients suffering
from major depressive episodes have been conducted to date investigating the safety and
efficacy of rTMS as antidepressant intervention (Berman et al., 2000b; Dolberg et al., 2002;
Garcia-Toro et al., 2001a; Garcia-Toro et al., 2001b; Kauffmann et al., 2004; Loo et al., 2003;
Miniussi et al., 2005; Mosimann et al., 2004; Nahas et al., 2003; Padberg et al., 1999; Padberg
et al., 2002; Padberg et al., 2003; Pascual-Leone et al., 1996; Rossini et al., 2005). In the
majority of these trials significant placebo/verum differences have been observed with
antidepressant effects ranging from modest to substantial. Due to the methodological
limitations of many of these trials regarding rather small sample sizes, the difficulty with

controlling placebo rTMS and short observation periods, the current assessment of its efficacy

 See chapter 18.3 for more detailed information in Annex 3 - Additional information on transcranial magnetic
stimulation



Baghai, Fink, Markowitz, Padberg 5/2006 193

is more sober after initial enthusiasm about its treatment potential. Several meta-analyses have
been conducted (Berman et al., 2000b; Burt et al., 2002; Couturier, 2005; Dolberg et al., 2002;
Ebmeier et al., 2006; Garcia-Toro et al., 2001a; Martin et al., 2003; Pascual-Leone et al.,
1996; Schulze-Rauschenbach et al., 2005) supporting the antidepressant efficacy of rTMS, but
clinical effects are found to be not very strong and the clinical significance may be
questionable. rTMS has also been directly compared with ECT in five parallel design trials
(Grunhaus et al., 2000; Grunhaus et al., 2003; Pridmore et al., 2000; Schulze-Rauschenbach et
al., 2005) where rTMS has been found to be equally effective compared to ECT in patients
suffering from major depressive episodes without psychotic features, but to be inferior in
psychotic depression (Grunhaus et al., 2000). Four trials have investigated the combined
treatment with active rTMS plus antidepressant compared to sham rTMS plus antidepressant
in order to answer the question whether rTMS may augment the effect of antidepressant
medication (Lisanby et al., 2001b; Rumi et al., 2005), but only one study where rTMS was
combined with amitriptyline found a significant superiority of combined active treatment
(Rumi et al., 2005). Apart from single studies and case reports little is known regarding the
stability of effects and potential maintenance treatment strategies (Pascual-Leone et al., 1996)
and the largest body evidence points to transient effects after completion of rTMS treatment
(Pascual-Leone et al., 1996; Schiile et al., 2003). rTMS appears to be safe and well tolerated
by patients within a range of parameters defined according to a consensus (Wassermann,
1998).

In conclusion, there is considerable evidence of an antidepressant efficacy of high frequency
rTMS over the left dorsolateral prefrontal cortex applied over two to four weeks and rTMS
may be applied successfully as adjuvant antidepressant intervention. However, the
antidepressant efficacy of rTMS has still not been sufficiently proven due to methodological

limitations of previous clinical trials.
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15.3.4 Vagus nerve stimulation (VNS)’

In the 80ies and 90ies of the last century VNS was developed in animal models with regard to
its putative anticonvulsant action and has been introduced into the routine treatment of
therapy-resistant focal epilepsies about a decade ago including approval by the U.S. Food and
Drug Administration (FDA). Theoretical considerations regarding the functional anatomy of
the vagus nerve also projecting to areas of the brain relevant for generation and control of
mood and emotions, but also observations of mood changes in epilepsy patients undergoing
VNS, have triggered the application of VNS in depressive disorders (George et al., 2003).
VNS has been investigated in a series of open and controlled clinical trials in depressed
patients following an industrial development program, and recently the data of the complete
trial set have been published (George et al., 2005; Nahas et al., 2005; Rush et al., 2000; Rush
et al., 2005b; Rush et al., 2005a; Sackeim et al., 2001).

The results of an open pilot study (Rush et al., 2000; Sackeim et al., 2001) led to a double-
blind randomized placebo-controlled multicenter trial including 235 patients who received
either active or placebo stimulation during a ten weeks period (Rush et al., 2005a). After
completion of the acute treatment period, all patients received continuous treatment and long-
term data has been recently published of 205 patients after 12 months stimulation (Rush et al.,
2005b). In the acute study no difference in primary and secondary outcome measures between
VNS or placebo treatment groups was observed (Rush et al., 2005a). To allow interpretation
of the clinical meaning of the long-term data in terms of efficacy, a post-hoc comparison
study with the same inclusion criteria as the controlled VNS study was initiated including 124
patients who received “treatment as usual” (TAU) (George et al., 2005). After twelve months
a clinical response was found in 29.8% of the patients included in the VNS study, whereas

only 12.5% responded in the TAU study, remission was achieved in 17.1% of the VNS study

Y See chapter 18.4 for more detailed information in Annex 4 - Additional information on vagus nerve
stimulation (VNS)
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compared to 6.7% of the TAU study (George et al., 2005). Concerning the safety of VNS the
results of the studies in epilepsy were essentially confirmed and VNS carries significant
health risks including voice alterations occurred, cough, dyspnoea, neck pain, dysphagia,
laryngismus, paraesthesia and pharyngitis (Rush et al., 2005a) which may improve gradually
during treatment (Rush et al., 2005b).

Based on the efficacy and safety data the VNS therapy system was recently approved by the
U.S. FDA for the adjunctive long-term treatment of chronic or recurrent depression for
patients 18 years of age or older who are experiencing a major depressive episode and have
not had an adequate response to four or more adequate antidepressant treatments. Despite this
approval it is not known to date whether VNS exerts antidepressant effects superior to placebo
or other treatments and further controlled parallel design long-term trials are urgently needed.
Because of its invasive nature VNS should be strictly reserved for exceptional cases where the
patient’s demand for this treatment is high, other interventions have failed and a clinical

benefit is likely.

15.3.5 Deep brain stimulation

Deep Brain Stimulation (DBS) is a well established treatment for intractable Parkinson’s
disease (PD) and other movement disorders, where usually the subthalamic nucleus, the
globus pallidus internus or the thalamus are stimulated (Mayberg et al., 2005). An implantable
stimulation system alike the VNS system is used to stereotactically target relevant brain areas
and generate a functional lesion in regions that are generators of symptoms of PD and other
movement disorders. For the use of DBS in psychiatric disorders only case reports have been
published reporting cases of obsessive compulsive disorder or the Gilles de la Tourette
syndrome treated with DBS (Mayberg et al., 2005). Very recently, Helen Mayberg and
colleagues (Mayberg et al., 2005) published six case of patients treated with DBS of the

subgenual cingulate cortex hypothetically driven by their previous studies showing the



Baghai, Fink, Markowitz, Padberg 5/2006 196

consistent involvement of this region in acute sadness in healthy volunteers and antidepressant
treatment effects in depressed patients (Kopell et al., 2004; Mayberg et al., 1999; Mayberg et
al., 2005). The authors found a striking and sustained remission of depressive symptoms in
four of the reported six patients, associated with a marked reduction in local cerebral blood
flow as well as changes in downstream limbic and cortical sites demonstrated by positron
emission tomography (Wu et al., 1990).

DBS treatment is so far only an experimental intervention in depression and further extensive
methodological research is needed to develop this approach towards a clinically applicable

treatment.

15.3.6 Total or partial sleep deprivation (wakefulness therapy)

Total sleep deprivation (TSD) is a non-pharmacological intervention, which exerts rapid
antidepressant effects in about 60% of depressed patients (Wu et al., 1990). Late night sleep
deprivation (partial sleep deprivation, PSD) is as effective and rapid as TSD and better
accepted by depressed patients (Schilgen et al., 1980). On the contrary early night SD is be
ineffective in the treatment of depression (Wu et al., 1990).

Clinical relevance of TSD is limited since relapse after sleep deprivation is a frequent
phenomenon observed in most of the patients (Wu et al., 1990). Different strategies for
relapse prevention after SD are the combination with lithium (Benedetti et al., 1999; Grube et
al., 1990), pindolol (Smeraldi et al., 1999), bright light therapy (Colombo et al., 2000;
Neumeister et al., 1996) or the serial administration of PSD up to twice a week (Kuhs et al.,
1996; Kuhs et al., 1998). It has been recently shown in several clinical trials that a “phase
advance” of the sleep period after SD can be used to prevent relapse in about 60% of
responders (Kuhs et al., 1996; Lee et al., 1999). Nevertheless due to the overall lower
effectiveness in comparison to other antidepressant treatments and the transient effects sleep

deprivation is used in clinical routine predominantly as an augmentation strategy.
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15.3.7 Bright light therapy (phototherapy)

In seasonal affective disorders bright white light therapy exerts clear antidepressant effects
(Lee et al., 1999; Rosenthal et al., 1985). For other indications such as MDD or bipolar
depression further research was considered to be necessary to determine the usefulness of
phototherapy (Benedetti et al., 2001; Compton et al., 2000; Prasko et al., 2002). Some studies
report a good benefit of depressed patients receiving bright light therapy to augment an
antidepressant pharmacotherapy (Benedetti et al., 2003; Loving et al., 2002). In recent reports
phototherapy was also suggested as an efficacious adjunctive treatment also in non-seasonal
unipolar and bipolar depression (Martiny et al., 2005a; Martiny et al., 2005b; Terman et al.,
2005). Nevertheless due to the fact that some reports of the efficacy of light therapy are not
based on rigorous study designs, more randomized controlled trials are necessary to evaluate
the therapeutic impact of phototherapy on non-seasonal depression adequately (Golden et al.,
2005). Because of these in part controversial results, phototherapy is recommended in
seasonal depression as a first line therapy, whereas it should be considered in other forms of

depression as an augmentation strategy up to now (Craft et al., 2004).

15.3.8 Exercise

A variety of publications have discussed the theoretical background of beneficial effects of
physical exercise in treatment of MDD. In addition reviews report about and recommend
exercise as a promising behavioral intervention at least as an adjunct treatment of depression
(Craft et al., 2004; North et al., 1990). Even long-term changes and antidepressant
effectiveness of exercise during 20 weeks of treatment have been reported (Singh et al., 2001).
Nevertheless in detailed reviews and a meta-analysis it was published that the effectiveness of
exercise in reducing symptoms of depression cannot be determined jet because of
methodological weaknesses in all published studies on exercise in MDD so far (Barbour et al.,

2005; Lawlor et al., 2001). It therefore has to be stated, that at the present time exercise can



Baghai, Fink, Markowitz, Padberg 5/2006 198

not be recommended to be more than a supplemental therapeutic option during antidepressant
therapies. In addition there is some limited evidence to support the effectiveness of yoga
breathing exercises as a complementary treatment of depression (Jorm et al., 2002), but the

quantity of the possible effectiveness cannot be judged at the present time.

15.3.9 Acupuncture'®

15.3.9.1 Efficacy

Due to the fact that the use of complementary and alternative therapies is overrepresented in
patients suffering from depressive syndromes (Kessler et al., 2001), it is necessary to evaluate
the actual knowledge about the main therapeutic options in this field. Acupuncture has a long
history in the eastern culture and the traditional Chinese medicine describes influence of
acupuncture on the balance of health and energy in the human body. Traditional acupuncture
involves the insertion of needles into specific trigger points on different parts of the body.
Despite a variety of published studies in this field, a recent review describes insufficient
evidence to determine the efficacy of acupuncture in comparison to pharmacological
antidepressant treatment (Smith et al., 2005). Also adequate blinding of physicians and
patients in clinical trials together with standardized outcome measures are necessary before

clinical and scientific recommendations can be made (Smith et al., 2005).

15.3.9.2 Safety and tolerability

An overall good safety and tolerability of acupuncture has been described. Especially in trials
comparing TCA with acupuncture the typical side effects were much less in the acupuncture
groups (American Psychiatric Association, 1994). Studies comparing modern and better

tolerated antidepressants are not published up to now.

See chapter 18.5 for more detailed information in Annex 5 - Additional information on Acupuncture
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16 Conclusions and Implications

Placeholder

Conclusions drawn from this technical review will be
added after all input from regional conferences and the
governing body of CINP have been received, reviewed by

the task force and incorporated into the body of text.
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18 Annexes

18.1 Annex 1 - Additional information on the types of economic
evaluation

18.1.1 Cost-offset studies

The simplest of economic studies are concerned only with costs, not (usually) because they
see outcomes as irrelevant but because, in relation to the treatments or services under study,
the health and quality of life outcomes have already been established from other research, or
are (currently) not measurable because of conceptual difficulties or research funding
limitations. One of these cost-only methods is the cost-offset study, which compares costs
incurred with (other) costs saved. For instance, a new antidepressant may have a higher
acquisition cost (higher price) compared to an older drug, but may reduce the need for in-
patient admissions and thus lead to cost savings downstream.

While a cost-offset study is not an economic evaluation, and therefore cannot answer the ‘Is it
worth it?” question, it nevertheless addresses an issue that is often fundamental to health
system decision-making: Within a fixed or even shrinking budget (at least in the short run),

are treatment changes affordable?

18.1.2 Cost-effectiveness analysis

Probably the most intuitive and straightforward modes of economic evaluation are cost-
effectiveness and cost-consequences analyses. Both types of analysis measure outcomes using
instruments and scales familiar to clinical researchers. Both are employed to help decision
makers choose between alternative interventions available to or aimed at specific patient
groups. A cost-effectiveness analysis (CEA) looks at a single outcome dimension - such as the
number of life years saved, the number of depression-free days or the duration of time in

remission - and then computes and compares the ratio of the difference in costs between the
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two treatments being evaluated to the difference in (primary) outcome (the incremental cost-
effectiveness ratio or ICER).

A common finding is that a new treatment is both more effective (the outcome profiles are
better than for the older or comparator treatment) and simultaneously more expensive.
Decision makers therefore face the challenge of weighing up the outcomes against the higher
expenditure necessary to secure them. The decision is far from straightforward in these cases.
The widely used cost-effectiveness ‘plane’ (Figure 5) illustrates the range of possible CEA
results and the difficult decision making task in some circumstances.

Figure 5
Cost-effectiveness of antidepressant treatment ( from (Woods et al., 1997))
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The cost-effectiveness plane in Figure 5 shows the possible combinations of outcomes and
costs when comparing two interventions or treatments. The point marked as B indicates that
the new treatment (say a new antidepressant drug) is both more effective (it has better
outcomes) and less costly than the old treatment. The task for the decision maker looks quite
straightforward in these circumstances: recommend wider use of the new treatment. However,
many evaluations find that new treatment modes produce better outcomes than older
interventions but at a higher cost (illustrated by point A). The choice facing the decision

maker is now more complex: are the better outcomes worth the higher costs?
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To aid such decision making, economists have developed cost-utility analysis (see below) and
more recently the net benefit approach, linked to the construction of cost-effectiveness
acceptability curves (CEACSs). These show the probability that a new intervention will be
reviewed by the decision maker as cost-effective for each pre-specified or implicit valuation
of an outcome improvement. Comparisons are then possible across quite disparate clinical
areas (comparing, for example, depression treatment with dementia treatment; or psychiatry
with oncology). This kind of decision context is exactly the one faced by decision makers one
or two steps removed from the patient interface.

An obvious weakness with the strict cost-effectiveness methodology is the enforced focus on
a single outcome dimension (in order to compute ratios) when we know that many people
with depression have multiple needs for support and when most clinicians might expect to
achieve improvements in meeting more than one need. Carrying multiple outcomes forward in
an analysis is less tractable analytically, but three options are available, associated with three
other modes of economic evaluation. One option - which is cost-consequences analysis - is to
retain all or most outcome dimensions (measured using standard clinical scales). The other
two options weight the outcomes, either in terms of money (cost-benefit) or in terms of utility
(cost-utility).

A weakness noted earlier is that the comparator in a trial may not be appropriate, not giving

decision makers the evidence base they need (in their local circumstances, or more generally).

18.1.3 Cost-utility analysis

An increasingly used evaluative mode that seeks to reduce outcomes to a single dimension is
cost-utility analysis (CUA), which measures and then values the impact of an intervention in
terms of improvements in preference-weighted, health-related quality of life. The value of the
quality of life improvement is measured in units of ‘utility’, usually expressed by a combined

index of the mortality and quality of life effects of an intervention. The best-known and most
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robust index is the Quality Adjusted Life Year (QALY). CUAs have a number of distinct
advantages, including using a unidimensional measure of impact, a generic measure which
allows comparisons to be made across diagnostic or clinical groups (for example, comparing
psychiatry with oncology or cardiology), and a fully explicit methodology for weighting
preferences and valuing health states. But these same features are sometimes seen as
disadvantages: the utility measure may be too reductionist, the generic quality of life indicator
may be insufficiently sensitive to the kinds of change expected in depression treatment, and a
transparent approach to scale construction paradoxically opens the approach to criticism from
those who question the values thereby obtained (Chisholm et al., 1997). On the other hand,
CUAs avoid the potential ambiguities with multi-dimensional outcomes in cost-consequences
studies and are obviously more general than the single-outcome CEA. The transparency of
approach is also to be welcomed. The result is an incremental cost-utility ratio for each
intervention, relative to some comparator, which can be compared with similar ratios for other
interventions (potentially from across the widest diagnostic range i.e. not just from mental
health). These cost-per-QALY ratios can then inform health care resource allocation decisions

or priority setting.

18.1.4 Cost-benefit analysis

Cost-benefit analysis (CBA) asks whether a treatment or policy is socially worthwhile in the
broadest sense: Do the benefits exceed the costs? This kind of analysis would allow decision
makers to consider the merits not only of allocating resources within health care, but also to
consider whether it would be more appropriate to invest in other sectors such as housing,
education or even the military. All costs and benefits are valued in the same (monetary) units.
If benefits exceed costs, the evaluation would recommend providing the treatment, and vice
versa. With two or more alternatives, the treatment with the greatest net benefit would be

deemed the most efficient. CBAs are thus intrinsically attractive, but conducting them is
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especially problematic because of the difficulties associated with valuing outcomes in
monetary terms.

Recent methodological advances in health economics offer ways to obtain direct valuations of
health outcomes by patients, relatives or the general public. These techniques ask individuals
to state the amount they would be prepared to pay (hypothetically) to achieve a given health
state or health gain, or observe actual behavior and impute the implicit values. However, they
are likely to be quite difficult to apply in mental health contexts. Another approach used to
value health interventions is ‘conjoint analysis’. Individuals are asked to rank different real
world scenarios, which may consist of several dimensions (including, for instance, health
outcomes, time inputs, discomfort, possible externalities and stigma) and by including cost as
one of these dimensions a monetary value can be elicited. While complex, this conjoint
analysis approach has the advantage of not specifically asking individuals to put a monetary
value on health states or health gain, which can make the technique easier to administer than

traditional willingness to pay studies.

18.1.5 Cost-consequences analysis

A cost-consequences analysis has the ability to evaluate policies and practices in a way that
arguably comes quite close to everyday reality, but it also has some limitations. For each
treatment alternative a cost-consequences evaluation computes total (and component) costs
and measures change along every one of the relevant outcome dimensions. The cost and
outcome results are then reviewed by decision makers, the different outcomes weighed up
(informally and subjectively) and compared with costs. For example, the researcher could
compute a series of ICERs (one for each measured outcome) for presentation to the decision
maker. The decision calculus is therefore certainly much less tidy and more complicated than
when using cost-effectiveness ratios or monetary or utility measures of impact (see below),

but it could be argued that decision-makers in health care systems - from strategic policy-
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makers at macro level to individual psychiatrists at micro level - face these kinds of decisions
daily.

On the other hand, the process of weighing up the various outcomes by the decision maker of
is subjective, hidden and ‘technocratic’, whereas the choice of the single outcome dimension
in a CEA and the weighting algorithms in other evaluative modes (described below) are
transparent, less likely to be influenced by the personal predilections or value positions of a

few individuals, and (potentially) reflective of societal values.

18.1.6 Cost-minimization analysis

Another ‘cost-only’ approach is cost-minimization analysis, which seeks to find which of a
number of treatment options has the lowest cost. A cost-minimization analysis is carried out
in one of two ways. It often proceeds in the knowledge that previous research has shown
outcomes to be identical in the treatment or policy alternatives being evaluated. In this sense
the approach is really more accurately described as an ‘interrupted’ cost-effectiveness analysis
(see below). The other way a cost-minimization analysis can proceed is to compare costs
without any regard for outcomes. Such an approach is narrow and potentially misleading and
should never be encouraged: it is not an economic evaluation.

Well-conducted cost-minimization analysis can therefore be thought of as a special type of
cost-effectiveness analysis, where evidence on effectiveness demonstrates no difference
between two or more interventions. In most instances, however, clinical and quality of life
outcomes will not be equivalent, and more complex evaluations are required, which can make

them far more informative, but correspondingly more complex to conduct.
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18.2 Annex 2 - Additional information on Electroconvulsive Therapy

Electroconvulsive therapy is the safe induction of a series of generalized epileptic seizures for
therapeutic purposes using brief-pulse stimulation techniques under anesthesia and muscle
relaxation. Informed consent of the patient or the responsible legal guardian is mandatory.
Since the first publication of a placebo controlled double-blind study indicating the efficacy of
ECT in the treatment of depression (Greenblatt et al., 1964) the excellent therapeutic
effectiveness of this method has been described in extensive studies (Abrams, 2002; Baghai et

al., 2005) which are summarized in a recent review (ECT review group, 2003).

18.2.1 ECT as first line treatment

In case of refusal of food and drinking and severe psychomotor retardation ECT has shown to
be one of the safest therapeutic options with the fastest relief of symptoms (Gangadhar et al.,
1982). Therefore depressive stupor and inanition as in melancholic and/or psychotic
depression can be a first line indication for ECT before other treatments are prescribed. If due
to other conditions, e.g. severe psychotic symptoms and/or high suicide risk, a rapid
improvement is crucial for the patient ECT should be considered earlier than other therapeutic
options (American Psychiatric Association Committee on Electroconvulsive Therapy et al.,
2001). In psychotic depression, the remission rate for ECT approximates 90%, with relief
experienced within 10 to 14 days (Ottoson et al., 2004; Petrides et al., 2001). The risks of
suicide that mark severe psychiatric illnesses are quickly relieved by ECT, although attention
to continuation treatments is essential to sustain the benefit (Kellner et al., 2005). Also other
acute psychiatric syndromes such as severe excitement e.g. in delirious mania and malignant
catatonia that mark systemic illnesses as lupus erythematosus, a neuroleptic malignant
syndrome and medication toxicity may require ECT as a first line treatment (Abrams, 2002;

Baghai et al., 2005). Intensive ECT, usually administered daily (en bloc), relieves the high
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rates of mortality associated with malignant catatonia and delirious mania (Fink, 1999; Fink et
al., 2003). In addition, when depression, mania, and psychotic symptoms accompany systemic
ilinesses or are present during early pregnancy or the post-partum breast-feeding period, the
administration of medications are often precluded and ECT becomes a useful treatment
option. In the case of severe and life threatening adverse events of antidepressants and in
psychotic depressed patients also in case of severe adverse events due to neuroleptics, ECT
monotherapy can be a safe first-line treatment. This is also true for patients suffering from
severe somatic diseases including the risk of worsening due to antidepressant and
antipsychotic pharmacotherapy (Beliles et al., 1998; Franco-Bronson, 1996; Rothschild, 1996)
In addition due to both, a long duration and a chronic course of the index episode are negative
outcome predictors in depressive disorders concerning a higher risk for therapy resistance
against medication and ECT (Beliles et al., 1998; Prudic et al., 1990), more patients than
today should be informed about these possible response rates to be involved properly in a
shared decision making concerning their antidepressant treatment. .Nevertheless the primary
use of ECT is handicapped by the severe stigma and even legal restrictions against its use in
some jurisdictions (Ottoson et al., 2004). A barrier to this use of ECT is the requirement for
individual signed consent, a requirement that is not necessary in the prescription of other
treatments for these conditions. Patients in stupor, manic excitement, catatonic mutism, and
acute paranoid states may not be able to offer written consent and alternative consent
processes which vary with jurisdictions in different countries must be applied as described
before. It is useful for practitioners, who are responsible for the more acute and severely ill
psychiatric patients, to consider ECT as a primary indication and to be acquainted with all the

means for proper consent for treatment within their jurisdiction.
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18.2.2 ECT as second line treatment

Even if patients receive ECT only in rare cases immediately after reaching criteria for
pharmacotherapy resistance, those treatment failures are the most frequent ECT indication
(Méller, 1997; Prudic et al., 1996; Sackeim, 2001; Warneke, 1993). The utilization of ECT
enhances response rates significantly (Davidson et al., 1978; Folkerts et al., 1997; Kroessler,
1985). This is especially true in patients suffering from psychotic depression, even if
antipsychotic therapies have been applied adequately (American Psychiatric Association
Committee on Electroconvulsive Therapy et al., 2001; Folkerts et al., 1997). Intolerable side
effects of antidepressant medications, somatic comorbidities emerging during the
pharmacological treatment  (American  Psychiatric ~ Association Committee  on
Electroconvulsive Therapy et al., 2001; Rasmussen et al., 2002) or worsening of depressive
symptoms including severe suicidality during an antidepressant pharmacotherapy can be also
the cause of initiating an ECT treatment course (American Psychiatric Association Committee
on Electroconvulsive Therapy et al., 2001). First- and second-line indications and rare last

resort indications are summarized in Table 14.
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Table 14
Indications for Electroconvulsive Therapy (adopted from (Baghai et al., 2005))
Category of ECT-Indications Indication

ECT as a first-line treatment - feb
rile
catatonia*
* malignant neuroleptic syndrome*
»  severe depressive episode**
» schizoaffective psychosis**
+ schizophrenia**, ***
« in case of life threatening or intolerable side
effects of psychopharmacological treatments
ECT as a second-line treatment Medication treatment failures in:
depression y
* schizoaffective psychosis
* schizophrenia
* mania
* depression or psychotic symptoms in case of
organic diseases

ECT as a last resort treatment treatment resistant obsessive compulsive disorder (OCD)
treatment resistant dyskinesias
. treatment resistant Gilles de la Tourette-syndrome
treatment resistant epilepsy

« Parkinson’s disease (treatment resistant)
*  (Finketal., 2003) .
**  with suicidality which can not be handled even on protected wards, psychotic symptoms or
depressive
stupor, with positive symptoms or acute danger of self harm or harm of others
*** (Fink et al., 1996b)

18.2.3 Efficacy of ECT depressive syndromes of differential etiology

18.2.3.1 Unipolar depression

The general efficacy and superiority of ECT in comparison to antidepressant pharmacotherapy
has been described in controlled clinical trials and meta analyses (ECT review group, 2003).
Response rates between 80-90% (Prudic et al., 1990; Prudic et al., 1996) and even 100%
(Sackeim et al., 2000) have been reported. Also lower response of about 50-60% rates have
been described in patients after several medication treatment failures receiving unilateral ECT
(Sackeim et al., 2000). Nevertheless in a recent study sustained response rates of 80%,
superior to pharmacotherapy response rates (up to 70%), and remission rates of 75% (up to

87% for study completers suffering from psychotic depression) have been found in major
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depressed patients treated with optimized ECT (Husain et al., 2004; Kellner et al., 2005;
O'Connor et al., 2001; Petrides et al., 2001).

A 20% better improvement in comparison to tricyclic antidepressants and a 45% better
improvement in comparison to MAOI (Janicak et al., 1985) as well as a better improvement in
comparison to the SSRI paroxetine (Folkerts et al., 1997) have been described. In addition, a
more rapid improvement in comparison to pharmacotherapeutic approaches has been
published (Abrams, 2002; Petrides et al., 2001; Prudic et al., 1996; Sackeim et al., 1993).
Most patients show a faster treatment response during ECT in comparison to
pharmacotherapy (Sackeim et al., 1987). But also an advantage concerning speed of response
in similar efficacious pharmacotherapeutic approaches such as lithium augmentation (Sackeim
et al., 1993) after TCA treatment failures have been described. Especially in patients receiving
ECT after pharmacotherapy treatment failures, longer treatment intervals until complete
remission have to be expected.

In former publications using lower stimulation energy bilateral ECT has been shown to be
more effective than unilateral ECT (ECT review group, 2003; Sackeim et al., 1987; Sackeim
et al., 1993). In addition, unilateral ECT may achieve efficacy rates equal to bilateral ECT if
the dose regime is 6-8x above the titrated seizure threshold (McCall et al., 2000; Sackeim et
al., 2000). In this case the requirement of a calibration session, probably ineffective for
antidepressant treatment, can slow down the decrease of depressive symptoms. In addition

cognitive adverse events are identical to those of bilateral ECT.

18.2.3.2 Bipolar depression

ECT is an effective antidepressant therapy regardless if depressive episodes occur due to
MDD or bipolar disorder (Abrams, 2002; American Psychiatric Association Committee on
Electroconvulsive Therapy et al., 2001). As described in chapter 5.2.2 an enhanced switch-

risk including the occurrence of hypomania or mania can be observed during every highly
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effective antidepressant treatment. Infrequent switches from depression to mania may also
occur during the course of ECT (American Psychiatric Association Committee on
Electroconvulsive Therapy et al., 2001), but due to missing randomized controlled trials and
switch rates up to 30% regardless of antidepressant therapies this clinical observation also has
been discussed as an artifact (Tayor et al., 2006). On the contrary to antidepressant
pharmacotherapy, the treatment has not to be stopped due to the anti-manic properties of ECT.
Furthermore ECT may be combined with lithium treatment to augment lithium effects and to
prevent the switch into mania in high-risk patients. In this case an enhanced risk for cognitive
and medical side effects has to be taken into account (Zarate, Jr. et al., 1997). Even a
combined use of ECT and anticonvulsants in case of urgent indications of mood stabilizers is
possible and may vyield clinical advantages (Aarre et al., 2002; Pearlman et al., 1995; Zarate,

Jr.etal., 1997).

18.2.3.3 Dysthymia and double depression

Chronic depression in case of dysthymia alone is not an indication for ECT treatment.
Nevertheless if the diagnostic criteria for MDD or double depression are present, dysthymia is
not a predictor for a poor ECT response (Abrams, 2002; American Psychiatric Association

Committee on Electroconvulsive Therapy et al., 2001).

18.2.3.4 Depressive syndromes in obsessive compulsive disorder (OCD)

In patients suffering from OCD not responsive to pharmacotherapy, response after ECT may
be expected if OCD is accompanied by depressive symptoms (American Psychiatric
Association Committee on Electroconvulsive Therapy et al., 2001), which often is the case.
Also the beneficial use of ECT during OCD continuation therapy has been reported

(American Psychiatric Association Committee on Electroconvulsive Therapy et al., 2001).
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18.2.3.5 Comorbid personality disorder

Comorbid personality disorder is a predictor of poor response to ECT and the
recommendation for ECT should be cautious in such patients (Abrams, 2002; O'Connor et al.,
2001). Nevertheless ECT should not kept back from patients suffering from MDD with
comorbid personality disorders in case of pharmacotherapy resistance (American Psychiatric
Association Committee on Electroconvulsive Therapy et al., 2001). The information about
lower response rates has to be included in the patient information about the estimated

treatment outcome.

18.2.3.6 Organic depression due to somatic disorders

Patients suffering from secondary depression associated with somatic diseases show lower
response rates to biological therapies such as pharmacotherapy or ECT (Black et al., 1993;
Coryell et al., 1985; Krystal et al., 1997) in comparison to MDD. Nevertheless ECT is clinical
effective in patients suffering from depression after cerebral infarction (“poststroke
depression”) (Krystal et al., 1997; Sackeim et al., 1987; Sackeim et al., 2000). But of course
especially in this patient group organic risk factors have to be considered thoroughly during

interdisciplinary neurologic and psychiatric evaluations.

18.2.4 Combination of ECT and antidepressants

In spite of the higher efficacy and clinical effectiveness of ECT in comparison to
pharmacotherapy not all patients respond to conventional ECT monotherapy. The majority of
patients referred for ECT have had multiple trials of medication. Despite this experience high
remission rates to effective ECT up to 90% in psychotic depression can be expected (Abrams,
2002; Husain et al., 2004; Petrides et al., 2001). The use of bilateral or high-dose unilateral
stimulation can enhance the effectiveness of ECT treatment (Husain et al., 2004; Sackeim et

al., 2000). A further option to augment an ECT treatment course may be the concomitant
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prescription of antidepressants. However study results on a putative benefit combining ECT
with TCA (Lauritzen et al., 1996; Nelson et al., 1989) and the lack of advantages of other
concomitant medication like SSRI are still controversial (Lauritzen et al., 1996). Especially
the efficacy of modern antidepressants in combination with ECT, e.g. the dually acting
substances mirtazapine and venlafaxine, has never been investigated in controlled studies.
Nevertheless some safety data are available, e.g. venlafaxine at dosages lower than
300mg/day has been shown to be safe in combination with ECT. In high dose treatments
above 300mg/d side effects of cardiovascular nature such as transient asystolia or bradycardia
were more frequent if venlafaxine treatment was combined with propofol anesthesia during
ECT (Lauritzen et al., 1996).

Due to the severity of depressive syndromes in patients after medication treatment failures,
the clinical recommendation therefore is to combine ECT with antidepressants at moderate
doses during the whole treatment course or at least during the last two weeks of ECT
treatment to prevent exacerbation of depression after ECT during the usual latency until

antidepressant response is achieved after initiating pharmacotherapy.

18.2.5 Continuation ECT (C-ECT)"

As described in chapters 12 and 12.2 besides pharmacologic and psychotherapeutic
continuation therapies especially after pharmacotherapy treatment failures, also ECT is an
effective continuation treatment (Fink et al., 1996a; Kellner et al., 2005; Sartorius et al.,
2005a; Sartorius et al., 2005b), even if the scientific evidence for use of ECT as a maintenance
treatment is limited due to an absence of controlled studies. Continuation ECT should be

considered in cases of recurrence of depressive symptoms despite adequate pharmacologic

®The terms continuation treatment and continuation ECT (C-ECT) are predominantly used to characterize the
maintenance treatment after successful treatment of the index phase. It is sometimes distinguished from
maintenance treatment and maintenance ECT (M-ECT) (Sartorius et al., 2005a) due to theoretical considerations
about a switch to prophylactic treatment preventing new episodes of depression. Because this time point cannot
be defined precisely in an individual patient, in the following text only the term C-ECT is used.
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continuation therapy. Even if the prior history of an individual patient shows an enhanced risk
for recurrence of depression during continued pharmacotherapy including both antidepressants
and mood stabilizers, C-ECT should be part of the treatment plan (Frey et al., 2001; McCall,
2001; Rabheru et al., 1997). The usual clinical procedure is to prolong the treatment intervals
according individual clinical requirements. During the acute treatment a patient usually
receives two or three treatment per week. Afterwards usually one treatment per week is applied
for four to eight weeks, then one treatment every two weeks and one treatment every four
weeks. This frequency should be maintained for at least six months. A frequently used
alternative strategy (the so called cafeteria style) is the individual decision, whether an C-ECT
treatment is administered when the first signs of recurrence of depressive symptoms are
reported (Abrams, 2002; Fink et al., 1996a). Regular weekly evaluations help to judge about
the necessity to shorten the treatment free intervals on an individual basis. The same
evaluation is necessary during the attempt to stop ECT treatment after six month. As soon as

depressive symptoms reoccur, a prolongation of the C-ECT should be applied.

18.2.6 Safety

In general ECT is one of the best tolerated antidepressant therapies with low risk for severe
complications, even lower than during the application of TCA (Abrams, 2002; American
Psychiatric Association Committee on Electroconvulsive Therapy et al., 2001). The mortality
rate during ECT varies between 1 : 50,000 and 1 : 25,000 treatments (Abrams, 2002;
American Psychiatric Association Committee on Electroconvulsive Therapy et al., 2001). In
less than one in 10,000 treatments severe complications are seen that warrant special attention
(American Psychiatric Association Committee on Electroconvulsive Therapy et al., 2001).
ECT therefore is considered to be on of the safest medical procedures under anesthesia.
Clinical conditions requiring special attention before and during an ECT described in

(Abrams, 2002; Baghai et al., 2005) are summarized in Table 15.
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Table 15
Clinical conditions requiring special attention before and during ECT (adopted from (Baghai et

al., 2005))

Clinical conditi
Category Enhanced hicat condition

. at present
intracerebral pressure* P

Cerebral infarction* not older than 3 month

Myocardial infarction* ot older than 3 month

Intracerebral tumor* including intracerebral edema

Any life threatening anesthesia risk* at present
cardiac arrhythmias, instable angina pectoris,
myocardial infarction (older than 3 month),
myocardial insufficiency, heart valve abnormalities,
not sufficiently treated hyper-or hypotonia, aortal
aneurysm

] ) ) ] disturbance of blood coagulation, severe liver
Medical disorders Neurological disorders diseases, severe pulmonal diseases, pheochromocytom

intracerebral neoplasias, intracranial bleeding,

intracerebral vascular malformations, cerebral

ischemia, cerebral inflammations, hydrocephalus,

dementias, diseases of the basal ganglia, craniotomies,
Orthopedic disorders Esophageal hernia severe cerebral traumas

Cardiovascular disorders

Concomitant pharmacological treatment osteoporosis

*pold: in former times considered as absolute
contraindications; today an individual risk/benefit-
analysis is necessary.

increased aspiration risk; intubation recommended

if enhancing the ECT risks or reducing ECT efficacy
18.2.7 Side effects

18.2.7.1 Somatic side effects

The most frequent immediate unpleasant effects of ECT are headache, nausea and vomiting
(varying with anesthetic). In up to 45% patients report headache which can be treated
symptomatically using analgesics such as acetylsalicylic acid or paracetamol and if severe, by
changing the induction medications.. Patients suffering from regular migraine attacks are
predisposed for postictal headache after ECT. In this case triptans, e.g. sumatriptan can be
applied orally or intranasal (Angst et al., 1992). Nausea occurs rarely after i.v. anesthesia and

can be treated using metoclopramide. Other rare complications of ECT can be cardiovascular
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events emerging from anesthesia. On rare occasions, the seizure is prolonged beyond the
anticipated 30 to 180 seconds (American Psychiatric Association Committee on
Electroconvulsive Therapy et al., 2001). This risk is considerably enhanced in patients
receiving theophylline (Grogan et al., 1995; Rao et al., 1993). The treating anesthesiologist or
psychiatrist will end the seizure by the administration of intravenous benzodiazepines (e.g.
diazepam), anesthetics or other anticonvulsants. This event is best managed by ictal and
postictal EEG monitoring (Grogan et al., 1995), which can be of use also in the treatment of
nonconvulsive seizures which rarely occur after ECT (Grogan et al., 1995; Rao et al., 1993).
In case of prolonged effectiveness of muscle relaxants due to predisposition or Lithium
therapy (Hill et al., 1977; Reimherr et al., 1977) longer assisted respiration and subsequent
measurement of oxygen saturation using finger or toe pulse oxymetry is necessary to prevent
hypoxia. Aching muscles are prevented by adequate muscle relaxation and were reported
rarely.

In patients suffering from bipolar depression ECT like any other antidepressant agent (Angst
et al., 1992) can induce hypomania or mania (“switch”) (Angst et al., 1992). Concomitant
lithium therapy (Zarate, Jr. et al., 1997) can be used despite the higher risk of side effects such
as prolonged muscle relaxation and confusional states. The use of mood stabilizers such as
valproate or carbamazepine is possible despite the anticonvulsant properties of these agents

(Zarate, Jr. et al., 1997). Both methods can reduce the switch-risk significantly.

18.2.7.2 Cognitive side effects

All patients are confused on awakening after a seizure. The duration and the severity of the
post-seizure delirium vary with patient age (older patients have more severe and more
prolonged periods of confusion), dosage and type of anesthetic, and the characteristics of the

medications, both psychoactive and systemic, which may be prescribed for the patients.
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Special attention is paid to sedatives and anxiolytics, antipsychotics, and lithium that may
augment the confusional syndrome.

Typical side effects which are more prominent in bilateral than in unilateral and in high-dose
than in lower dose ECT (ECT review group, 2003) are transient cognitive disturbances. These
include short term memory disturbances in up to 30% of the treated patients (van Waarde et
al., 2001). Postictal delirium including a prolonged reorientation period and memory
disturbances including anterograde or retrograde amnesia can be differentiated from rarely
occurring effects on the autobiographic long term memory (Lisanby et al., 2000). In addition
cognitive deficits not emerging from memory disturbances, such as concentration or attention
deficits can occur. It can be difficult in an individual patient to differentiate cognitive side
effects of an ECT treatment from cognitive disturbances caused by depression itself (Lisanby
et al., 2003a). Therefore a variety of patients report about amelioration of cognitive
impairment after an ECT treatment course (Devanand et al., 1991).

As described the rate of cognitive disturbances is dependent on dose and application of
electrical stimulation (Devanand et al., 1991; Krystal et al., 1997). Sometimes patients
experience profound and sustained memory loss, sufficient to interfere with their ability to
return to work. Such instances are extremely rare but are the principal burden of the
complaints against the use of ECT (Abrams, 2002; Ottoson et al., 2004). Nevertheless recent
improvements in the use of ECT include methods to maintain the good therapeutic efficacy
together with a better tolerability concerning cognitive disturbances. Using modified ECT
techniques (Ghaziuddin et al., 2000) including unilateral or bifrontal pulse wave stimulation,
anesthesia with muscle relaxation and sufficient oxygenation these risks could be reduced
substantially (Ghaziuddin et al., 2000; Sackeim et al., 1993; Sackeim et al., 2000).

If in spite of these precautions cognitive disturbances occur, a rapid improvement within one

and up to four weeks can be observed in most cases (Ghaziuddin et al., 2000). Follow-up
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investigations showed a complete reversibility of cognitive side effects after an ECT course
(Ghaziuddin et al., 2000; Krause et al., 1988) or even an improvement in comparison to the
time interval before ECT treatment (Baghai et al., 2005; Krause et al., 1988). A variety of case
reports, case series and controlled studies confirm that ECT does not cause long lasting
functional (Krause et al., 1988) or any structural damage of the central nervous system

(Devanand et al., 1991; Krause et al., 1988; Lisanby et al., 2003b).

18.2.8 Clinical precautions and special considerations

After many decades of research and clinical experience, clinicians have developed protocols
for the safe treatment of patients warranting ECT regardless of age, medical status, or physical
state. No absolute contraindications are acknowledged.

Conditions including higher somatic risks are a recent myocardial or cerebral infarction, high
intracranial pressure, and every untreated severe medical and life threatening
anesthesiological risk. If treated sufficiently these conditions become relative
contraindications and it has to be performed an individual and interdisciplinary benefit / risk
analysis for each patient. Other conditions including enhanced cardiovascular risks can be
coronary artery disease, arrhythmias, insufficiently treated hypertonia, or aneurysms. Other
medical conditions such as severe lung or liver diseases, disturbances of blood coagulation or
an untreated pheochromocytom can enhance the ECT and anesthesia risk. Neurological
diseases such as intracranial tumors or bleeding, vascular malformations, cerebral ischemia,
acute infections and others enhance the treatment risk. In general each factor enhancing the
risk for ECT or anesthesia side effects should be taken into consideration. In case of those
specific risks interdisciplinary counseling may be necessary. Afterwards the higher somatic
risk has to be compared to the risk of an insufficiently treated or prolonged psychiatric illness.
Patients and relatives or responsible legal guardians have to be informed about risk / benefit

ratios to contribute to a shared decision.
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18.3 Annex 3 - Additional information on transcranial magnetic
stimulation

Transcranial Magnetic Stimulation (TMS) has been originally introduced in 1985 by Barker et
al. as a non-invasive tool to electromagnetically stimulate the primary motor cortex in humans
(Lisanby et al., 2003b). More recently, rTMS has become a powerful research tool in
neurophysiology and cognitive neuroscience. rTMS is usually targeted to the dorsolateral
prefrontal cortex based on well-replicated findings showing reversible functional changes in
this region using different neuroimaging techniques. In the majority of studies the left
prefrontal cortex has been chosen based on the observed asymmetry of prefrontal function
associated with major depression (Lisanby et al., 2003b). A large number of different
stimulation parameters, e.g. frequency and intensity of stimulation, have been applied in
studies, and only very few studies have compared different treatment modalities (Padberg et
al., 2003). The usual treatment duration has been one to four weeks of treatment and in most
studies rTMS has been used as add-on intervention in addition to a stable antidepressant
medication.

About 25 randomized, placebo-controlled clinical trials including about 750 patients suffering
from major depressive episodes have been conducted to date investigating the safety and
efficacy of rTMS as antidepressant intervention (Berman et al., 2000b; Dolberg et al., 2002;
Garcia-Toro et al., 2001a; Garcia-Toro et al., 2001b; Kauffmann et al., 2004; Loo et al., 2003;
Miniussi et al., 2005; Mosimann et al., 2004; Nahas et al., 2003; Padberg et al., 1999; Padberg
et al., 2002; Padberg et al., 2003; Pascual-Leone et al., 1996; Rossini et al., 2005). Twenty of
these trials have been conducted in parallel-design and three are cross-over studies (Burt et al.,
2002; Pascual-Leone et al., 1996). In the majority of these trials significant placebo/verum
differences have been observed with antidepressant effects ranging from modest to

substantial. Due to the methodological limitations of many of these trials regarding rather
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small sample sizes with sometimes even three treatment groups, the difficulty of controlling
sham rTMS used as placebo condition, the modified double-blind designs with the person
applying rTMS being aware of the condition and patient and rating psychiatrist being blinded
and the short observation periods, the levels of evidence currently reached by the available
data still needs improvement. Several meta-analyses have been conducted largely differing in
the studies selected and the methodology of analysis used (Burt et al., 2002; Couturier, 2005;
Ebmeier et al., 2006; Martin et al., 2003; Pascual-Leone et al., 1996; Schulze-Rauschenbach
et al., 2005). Most of these meta-analyses support the antidepressant efficacy of rTMS, but
clinical effects are found to be not very strong and the clinical significance may be
questionable. rTMS has also been directly compared with ECT in five parallel design trials
(Grunhaus et al., 2000; Grunhaus et al., 2003; Pridmore et al., 2000; Schulze-Rauschenbach et
al., 2005). In these trials rTMS has been found to be equally effective compared to ECT in
patients suffering from major depressive episodes without psychotic features, but to be
inferior in psychotic depression (Grunhaus et al., 2000). Surprisingly, only one study
compared different rTMS modalities to antidepressant pharmacotherapy (clomipramine),
however, no meaningful interpretation of the results in terms of efficacy was possible due to
small sizes of treatment groups (Lisanby et al., 2001b). Four trials have investigated the
combined treatment with active rTMS plus antidepressant compared to sham rTMS plus
antidepressant in order to answer the question whether rTMS may augment the effect of
antidepressant medication (Lisanby et al., 2001b; Rumi et al., 2005). Only one study where
rTMS was combined with amitriptyline found a significant superiority of combined active
treatment (Rumi et al., 2005), whereas the other trials where SSRI and other substances were
applied failed to show a significant difference between treatment groups. These results may
support the idea that rTMS may be particularly effective combined with distinct
neuropharmacological actions and this hypothesis should be systematically addressed by

future studies. Apart from single studies and case reports little is known regarding the stability
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of effects and potential maintenance treatment strategies (Pascual-Leone et al., 1996) and the
largest body evidence points to transient effects after completion of rTMS treatment (Pascual-
Leone et al., 1996; Schiile et al., 2003).

rTMS appears to be safe and well tolerated by patients within a range of parameters defined
according to a consensus (Wassermann, 1998). Side effects comprise the risk of seizure
induction which increases with higher intensity and higher frequency of stimulation as well as
shorter intertrain intervals. Since safety criteria for limiting these stimulation parameters have
been published no additional seizures have been reported within these limits. Side effects
which are frequently observed are slight local painful stimulation artifacts on the scalp
including muscle contractions in about 10-30% of the patients, transient headaches after
stimulation (less than 5 %) and single cases of autonomous arousal reactions including
dizziness and fainting (personal communications). Clinical contraindications include
implanted devices (pacemakers), intracranial articles of ferromagnetic material, a history of
epileptic seizures and brain injuries or surgery. There is only data from a case report regarding
the use of rTMS in pregnancy. Particular attention should also be paid to psychiatric side
effects of rTMS including the risk for switching into hypomania / manic states particularly in
patients with bipolar disorder and the de novo induction of psychotic symptoms (Padberg et
al., 2003; Rush et al., 2000).

In conclusion, there is considerable evidence of an antidepressant efficacy of high frequency
rTMS over the left dorsolateral prefrontal cortex applied over two to four weeks and rTMS
may be applied successfully as adjuvant antidepressant intervention. Patients with psychotic
symptoms appear to have only a poor response to rTMS. There is no evidence that rTMS
associated antidepressant effects are stable beyond the end of rTMS treatment. Thus,
continuation therapy should be planned and initiated as recommended by current clinical
guidelines. As the antidepressant efficacy of rTMS has still not been sufficiently proven due

to methodological limitations of previous clinical trials, the results of several ongoing



placebo-controlled multicenter trials in the U.S. and in Germany are expected to clarify the
role of rTMS within the range of antidepressant interventions. Further research should also
focus on the early combined treatment with rTMS and antidepressant pharmacotherapy or

psychotherapy and the long-term outcome of treatment.
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18.4 Annex 4 - Additional information on vagus nerve stimulation (VNS)

In the 80ies and 90ies of the last century VNS was developed in animal models with regard to
its putative anticonvulsant action and has been introduced into the routine treatment of
therapy-resistant focal epilepsies about a decade ago including approval by the U.S. Food and
Drug Administration (FDA). Theoretical considerations regarding the functional anatomy of
the vagus nerve also projecting to areas of the brain relevant for generation and control of
mood and emotions, but also observations of mood changes in epilepsy patients undergoing
VNS, have triggered the application of VNS in depressive disorders (George et al., 2003). A
Neuro-Cybernetic Processus (NCP) System is used for VNS consisting of a pulse generator
implanted into the thoracic wall and subcutaneously implanted bipolar leads linked to the left
vagal nerve. This system has been investigated in a series of open and controlled clinical trials
following am industrial development program, and recently the data of the complete trial set
have been published (George et al., 2005; Nahas et al., 2005; Rush et al., 2000; Rush et al.,
2005b; Rush et al., 2005a; Sackeim et al., 2001).

The first open study (D-01) showed clinically meaningful effects over a period of two years
with response rates between 42 and 45% (defined as at least 50% reduction of baseline
Hamilton Rating Scale for Depression (HRSD) scores) and remission rates between 21 and
22% (Rush et al., 2000; Sackeim et al., 2001). However, all patients included in the first open
study received additional antidepressant medication which also was changed over time. The
promising results of this open pilot study led to a double-blind randomized placebo-controlled
multicenter trial (D-02 study) including 235 patients who received either active or placebo
stimulation during a ten weeks period (Rush et al., 2005a). After completion of the acute
treatment period, all patients received continuous treatment and long-term data has been
recently published of 205 patients after 12 months stimulation (Rush et al., 2005b). Patients of

the placebo group also received active treatment during the long-term period and changes in
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the concomitant treatment (medication and psychotherapy) were allowed according to clinical
requirements (“treatment as usual” - TAU). The primary efficacy criteria of the acute study
were the number of responders of the treatment groups. No difference between those groups
was found in the acute study (15% response in the active versus 10% response in the placebo
group), neither significant differences among the secondary efficacy criteria (self- and
observer-ratings) were observed (Rush et al., 2005a). The negative finding in the acute study
was discussed as being due to the low stimulation intensity applied in the active group (0.67
mA versus 0.96 mA in the D-01 study). To allow interpretation of the clinical meaning of the
long-term data in terms of efficacy, a comparison study was initiated (D-04) including 124
patients receiving only TAU (George et al., 2005). This study had the same inclusion criteria
as the D-02 study: Chronic depressive episode (duration longer than two years) or recurrent
depression (> four episodes including the current episode), a HRSD baseline score >20 and
non-response after two to four appropriate antidepressant medication trials. After twelve
months a clinical response was found in 29.8% of the patients included in the D-02 study,
whereas only 12.5% responded in the D-04 study, remission was achieved in 17.1% of the D-
02 study compared to 6.7% of the D-04 study (George et al., 2005). Concerning the safety of
VNS the results of the studies in epilepsy were essentially confirmed. After the acute study
period of D-02 study voice alterations occurred in 55% of the patients versus 3% of the control
group, cough was found to be increased in 24% versus 2% of the control group, dyspnoea in
19% versus 2% of the control group, neck pain in 16% versus less than 1% of the control
group, dysphagia in 13% versus 0% of the control group, laryngismus in 11 % compared to O
% in the control group, paraesthesia in 10% versus 3% in the control group, pharyngitis in 8%
versus less than 1% in the control group (Rush et al., 2005a). During long-term treatment over
one year most of these adverse events showed a clear decline, i.e. voice alterations, neck pain,
dyspnoea were reduced by 30-50% and the other side effects showed an even more marked

reduction (Rush et al., 2005b).



Based on the efficacy and safety data the VNS therapy system was recently approved by the
U.S. FDA for the adjuvantive long-term treatment of chronic or recurrent depression for
patients 18 years of age or older who are experiencing a major depressive episode and have
not had an adequate response to four or more adequate antidepressant treatments. The
following contraindications have been formulated: (1) history of bilateral or left cervical
vagotomy, (2) simultaneous use of short wave diathermy, microwave diathermy or therapeutic
ultrasound diathermy.

Despite the recent FDA approval the body of evidence that VNS exerts antidepressant effects
superior to placebo is still limited and mainly based on long-term data compared to
naturalistic treatment. A placebo-controlled trial is urgently needed to clarify the issues arising
from the D-02 acute study and to provide more data for the efficacy of VNS in depression.
Because of its invasive nature VNS should be reserved for special clinical cases where the
patient’s demand for this treatment is high, several other interventions have failed and a
clinical benefit is likely. VNS should only be used as long as thorough medical follow-up is

guaranteed.
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18.5 Annex 5 - Additional information on Acupuncture

18.5.1 Efficacy

Due to the fact that the use of complementary and alternative therapies is overrepresented in
patients suffering from depressive syndromes (Kessler et al., 2001), it is necessary to evaluate
the actual knowledge about the main therapeutic options in this field. Acupuncture has a long
history in the eastern culture and the traditional Chinese medicine describes influence of
acupuncture on the balance of health and energy in the human body. Traditional acupuncture
involves the insertion of needles into specific trigger points on different parts of the body.
Despite a variety of published studies in this field, a recent review describes insufficient
evidence to determine the efficacy of acupuncture in comparison to pharmacological
antidepressant treatment (Smith et al., 2005). The cause for this uncertainty is the
methodological quality of the up to now published investigations. Nevertheless some of these
controlled studies are presented in the following to describe the present state of information.
In a comparative randomized controlled trial 20 patients suffering from depression were
treated with traditional acupuncture or the TCA amitriptyline. No significant differences
between both treatment groups could be seen, but due to the relatively small number of
patients, the study seems to be underpowered (Yang et al., 1994). A further study investigated
electroacupuncture in comparison to amitriptyline and placebo in an analysis of two separated
study parts. Therapeutic effects in both treatment groups showed no significant differences. A
better therapeutic effect on anxiety and cognitive symptoms after acupuncture has been
described (Allen et al., 1998). A further study compared acupuncture for depression with
acupuncture for other complaints and a group of patients waiting for treatment in 34 patients.
Patients receiving depression specific acupuncture showed significantly more improvement

than the group receiving unspecific acupuncture, but no significant difference from the
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placebo condition in waiting-list patients could be seen (Allen et al., 1998). A single blind
study compared also depression specific and non-specific acupuncture with mianserin
monotherapy in a total of 70 patients. Additionally applied acupuncture improved depression
more than treatment with mianserin. No differences between both forms of acupuncture could
be seen (Roschke et al., 2000). In addition specific acupuncture showed a greater and lasting
amelioration of symptoms in women suffering from depression during pregnancy (Manber et
al., 2004). Other authors describe some evidence for the clinical effectiveness of acupuncture,
but mention the requirement of further studies before recommendations can be made
(Gallagher et al., 2001; Manber et al., 2002). In addition it has to be stated, that not only
randomized controlled trials of adequate power are required, but also detailed description of
standardized procedures in acupuncture, to be able to compare different investigations. In
addition adequate blinding of physicians and patients together with standardized outcome
measures are necessary before clinical and scientific recommendations can be made (Smith et

al., 2005).

18.5.2 Safety and tolerability

An overall good safety and tolerability of acupuncture has been described. Especially in trials
comparing TCA with acupuncture the typical side effects were much less in the acupuncture
groups (American Psychiatric Association, 1994). Studies comparing modern and better tolerated

antidepressants are not published up to now
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18.6 Annex 6 - Additional information on Psychotherapy

Empirically supported psychotherapies are potent alternatives to and augmentors in
combination with antidepressant medications. Although psychotherapies have received less
study than pharmacotherapies, randomized controlled studies have demonstrated the efficacy
of some psychosocial interventions, acutely and as maintenance treatments, both as
monotherapies and in combination with medication as antidepressant treatments. The
empirically based psychotherapies, principally cognitive behavioral therapy (Beck et al.,
1979), interpersonal psychotherapy (Weissman et al., 2000), and behavioral therapy (e.g.,
(Martell et al., 2001)), have advantages and disadvantages relative to pharmacotherapy, and
differential benefits may exist among these psychotherapies for depressed patients with
particular moderating factors.

Most psychotherapy outcome research has involved individual psychotherapy, although group
and family therapies have received some study. Empirically validated treatments are time-
limited, diagnosis-focused, and address current life problems rather than the past. Of the many
forms of extant psychotherapy, only a few have received empirical assessment; the

antidepressant benefits of the remainder remain unclear.

18.6.1 Psychotherapies as primary treatment for mood disorders

After decades of psychotherapists avoiding structured research, researchers in the 1970’°s
began to conduct randomized controlled trials (RCTs) of psychotherapies for non-delusional
outpatients with major depressive disorder (MDD). In addition to incorporating research
paradigms from pharmacotherapy trials (e.g., random assignment, blinded independent
assessment), researchers wrote manuals to define particular treatment approaches such as
CBT and IPT. Treatment sessions were recorded to ensure therapist adherence to the

treatment approach, which was reinforced by frequent supervision. Psychotherapies were
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initially compared to waiting lists or low contact conditions, but increasingly also to active
treatments, including antidepressant medication (e.g., (Elkin et al., 1989b)). These trials
yielded repeated evidence of the efficacy of CBT and IPT as treatments for MDD (Hollon et
al., 2002), leading to their incorporation into national and professional treatment guidelines
(American Psychiatric Association, 2000; Depression Guideline Panel, 1993; Karasu et al.,
1993; Roth et al., 2004). Lacking funding from an industry, psychotherapy researchers have
conducted fewer trials than pharmacotherapy researchers. In general, empirically supported
psychotherapies have demonstrated similar response and remission rates to pharmacotherapy
for outpatients with MDD. They treat mood and demoralization more quickly than
neurovegetative symptoms of depression, the reverse of the pattern seen for antidepressant
medications. Beyond acute efficacy, IPT and CBT have been shown to provide prophylaxis
against relapse and recurrence when prescribed as less frequently scheduled (e.g., monthly)
maintenance treatments (Frank et al., 1990; Hollon et al., 2005a). Studies of CBT suggest an
enduring effect even for acute psychotherapy, a lasting protective benefit not seen when
pharmacotherapy is discontinued (Hollon et al., 2005c). This presumably indicates that
psychotherapy provides patients with methods for handling new psychosocial problems,
potential triggers of depressive episodes that arise in their lives after acute treatment ends. The
empirical evidence for psychotherapy as monotherapy for chronic depression is sparser and
less strong. Cognitive Behavioral Analysis System of Psychotherapy (McCullough, Jr., 2003)
was as efficacious as nefazodone both acutely and as maintenance treatment in one large
(N=681) study of chronic MDD; the combination of nefazodone and CBASP was superior to
either monotherapy (Keller et al., 2000). This impressive finding requires replication, as it is
the only CBASP trial published to date. IPT and CBT have shown less benefit than
pharmacotherapy for dysthymic patients (Markowitz et al., 2005; Ravindran et al., 1999),
albeit combined IPT and sertraline was cost effective relative to pharmacotherapy alone in

one study (Browne et al., 2002).
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18.6.2 Combination treatment with antidepressant medication and psychotherapy

Combined treatment studies often have been confounded by inadequate power, differential
attrition, and other methodological difficulties. Large sample sizes are required to find
differences between active monotherapies and combined treatment. Nonetheless, no research
trial has shown combined treatment to be less efficacious than antidepressant monotherapy
(Manning et al., 1992). Given health economics considerations, combined treatment may best
be reserved for patients with chronic, highly comorbid, severe depressions, or those at high

suicide risk (Hollon et al., 2005b; Rush et al., 1999).

18.6.3 Psychotherapy as adjunct to pharmacotherapy

Some depressed patients remit on antidepressant medication and require no additional
treatment. Others, particularly chronically depressed patients, may improve symptomatically
yet still function less than optimally, or feel unsure about social risks or career decisions. Such
patients may benefit from adjunctive psychotherapy (Markowitz, 1993) to expand their social

confidence or behavioral repertoire.

18.6.4 Differential therapeutics

Behavioral therapy helps patients to schedule pleasurable activities while avoiding painful
ones. Cognitive therapy, usually combined with behavioral techniques, helps patients to
identify cognitive distortions with depressive biases, thoughts that are unnecessarily painful,
pessimistic, and which inhibit potentially valuable activity. IPT defines depression as a
medical disorder and focuses on the connection between mood and social situations or life
circumstances; it has been shown to build social skills. Understandably, these therapies may
have differing appeals and benefits for different depressed individuals. A few RCTs have
directly compared IPT and CBT (Elkin et al., 1989a; Rossello et al., 1999) or cognitive

therapy and behavioral therapy (Jacobson et al., 1996). While showing non-
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significant differences in outcome, these trials allowed evaluation of moderators of treatment
outcome. For example, patients with poor concentration may respond better to IPT than CBT,
whereas those with a paucity of social skills may fare better in CBT than IPT (Sotsky et al.,

1991). Far more research of differential therapeutics is needed.

18.6.5 Comparing medications and psychotherapies

Medications work faster than psychotherapies and are easier to administer to large
populations, although the therapeutic alliance is equally important for both antidepressant
modalities (Krupnick et al., 1996). Empirically validated psychotherapies lack medication
interactions, have low adverse effects, and little risk of inducing mania in depressed bipolar
patients. They may address social stressors, such as marital pressures, that could potentially
trigger future episodes. Psychotherapies have potential advantages for depressed women
during pregnancy and nursing; may be better accepted by adolescents, particularly given
recent concerns about serotonin reuptake inhibitors in this population; and although not well
tested for depressed children, may be indicated inasmuch as medication has not shown
benefit. In non-industrialized countries, such psychotherapies may be the only feasible,
affordable treatments for depression (Bolton et al., 2003). Psychotherapies adapted to
different cultures must address the specific needs and sensitivities of individuals in those
cultures.

Psychotherapies are not intended to treat depression with psychotic features, nor as
monotherapy for bipolar | disorder (Frank et al., 2005; Miklowitz et al., 2003). Some severely
depressed patients may be too depleted to engage in psychotherapy effectively. Patient
preference is a predictor of treatment outcome and hence deserves consideration in treatment

selection.
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On the basis of their performance in controlled efficacy trials, interpersonal psychotherapy,
cognitive therapy, and behavioral therapy should be included in algorithms of standard

treatment for depressive disorders.



