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SUMMARY 
Concerns have recently been raised about a possible link between suicidal ideation and the use of SSRIs in teenagers diagnosed 

with unipolar depression, such that the USA FDA and UK CSM have issued warnings regarding the use of SSRIs in adolescents with 
depression. We investigated this phenomenon first by recognizing that the initial presentation of unipolar and bipolar depression 
may only differ in subtle ways and with the result being that a significant number of patients are misdiagnosed at the expense of 
patient outcomes. This is especially pertinent as patients with bipolar disorder have increased lifetime rates of suicide as compared 
with those patients with unipolar depression. The normal developmental trajectory of bipolar disorder often involves recurrent 
depressive episodes in early adolescence before the development of hypomanic/manic episodes. Therefore, a misdiagnosis of bipolar 
disorder as unipolar depression in teenagers could explain the failure of SSRIs to adequately treat depressive episodes. A suboptimal 
response to SSRIs and so a lack of control of the depression is a risk factor for suicide. One reason for this suboptimal response is 
the markedly different neurotransmission involved in bipolar depression as compared to the neurotransmitter systems operated on by 
SSRIs. In bipolar disorder, dopamine is the principal neurotransmitter disrupted and we marshal structural, pharmacological and 
biochemical evidence to support this claim. One important strand of evidence involves polymorphisms in D1 and D2 dopamine 
receptors being implicated in the pathogenesis of bipolar affective disorder. Serotonin neurotransmission is affected by SSRIs, 
however the role of serotonin in bipolar disorder is much more ambiguous. The conclusion we arrive at is that the link between 
suicidality and SSRI use in adolescents diagnosed with unipolar depression may in fact be due to inappropriate treatment of 
misdiagnosed bipolar disorder that has yet to manifest with hypomanic/manic symptoms.  
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*  *  *  *  *  

INTRODUCTION 

In adolescents presenting with recurrent depressive 
episodes, it is clinically important to distinguish bet-
ween an aetiology of unipolar depression or bipolar 
disorder. Subtle differences between the initial presen-
tation of these two conditions result in a significant 
proportion of patients being misdiagnosed with unipolar 
depression (Smith et al. 2011, Chilakamarri et al. 2011). 
Unfortunately, this comes at the expense of patient 
outcomes since the management of these two conditions 
differs dramatically. Managing bipolar disorder as uni-
polar depression not only fails to improve symptoms but 
often worsens the condition by further destabilizing 
mood, increasing rapid cycling, and increasing the risk 
of alcohol and substance misuse as well as suicide 
(Nasrallah 2015). 

This phenomenon may explain the failure of SSRIs 
in adolescents presenting with recurrent depressive 
episodes. Unipolar depression is primarily an illness of 
middle age compared to bipolar disorder which tends to 
present in adolescence, with an average age of onset six 
to ten years younger (Goodwin & Jamison 2007, Forty 
et al. 2008). Furthermore, subtleties in the characte-

ristics of bipolar depressive episodes compared to 
unipolar depressive episodes exist. The former displays 
more atypical depressive features, notably psychosis, 
agitation, suicidality, diurnal mood variation and hyper-
somnia (Cuellar et al. 2005). It also shows a greater 
number of depressive episodes which are of shorter 
duration (Furukawa et al. 2000, Goodwin & Jamison 
2007, Rihmer 2007).  

 
THE NORMAL DEVELOPMENTAL 
TRAJECTORY OF BIPOLAR DISORDER 

Moreover, considering the normal developmental 
trajectory of bipolar disorder supports the idea of ado-
lescent recurrent depression representing the very first 
sign of bipolar disorder. It has been speculated that 
bipolar disorder evolves through a number of stages 
beginning in early adolescence. The normal trajectory 
often involves early non-specific disorders in childhood 
such as anxiety, followed by recurrent major depressive 
episodes in early adolescence before the final develop-
ment of hypomanic/manic episodes (Duffy et al. 2010). 
Another study found that cyclothymic affective tem-
perament was a strong predictor of future bipolar 
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transformation (and suicidality) in youngsters with first-
episode major depression (Kochmann et al. 2005). Thus, 
it is plausible that adolescents presenting with recurrent 
depression are in fact following the normal trajectory of 
bipolar disorder but are yet to develop their first manic 
or hypomanic episode.  

 
SUICIDALITY AND THE USE  
OF SSRIs IN ADOLESCENTS 

A major implication of this is the use of serotonin 
selective reuptake inhibitors (SSRIs) to treat patients 
who receive diagnoses of unipolar depression despite 
the fact that they may be presenting with ‘subsyndro-
mal’ bipolar disorder, i.e. they have the neurobiological 
changes in keeping with bipolar disorder but have not 
yet presented with their first manic or hypomanic 
episode. 

Recent concerns have been raised about a link bet-
ween suicidality and the use of SSRIs in adolescents 
with major depressive disorder (Wohlfarth et al. 2006, 
Hammad et al. 2006, Whittington et al. 2004, Hetrick et 
al. 2004, Cox et al. 2012). Depression is a common dis-
order in adolescents (with a prevalence of 5.7% for 13-
18 year olds) (Jane Costello et al. 2006) and is the main 
risk factor for suicide (Cox et al. 2012, Hawton et al. 
2013). Furthermore, suicide is the third leading cause of 
death in adolescents (Anderson & Smith 2005). Distur-
bingly, adolescents with major depression are seven 
times more likely to complete suicide than those without 
major depression (Gould et al. 1998). Antidepressant 
use to treat depression can result in a variety of clinical 
responses whose categorisation includes optimal res-
ponse, no response, worsening of depression (a ‘covert 
switch’ to an antidepressant-induced depressive mixed 
state that consists of intradepressive hypomanic 
symptoms), and the development of manic/hypomanic 
symptoms (an ‘overt or manic switch’) (Rihmer & 
Gonda 2011).  

Although use of antidepressants reduces suicidality 
for unipolar major depressive disorder (Gibbons et al. 
2012, Rihmer anf Gonda 2013), antidepressants are 
associated with a suboptimal response in certain patient 
subgroups. Antidepressant-resistant depression and anti-
depressant-induced mixed state and manic switch are 
associated with a higher rate of antidepressant-associa-
ted suicidality as lack of sufficient control of depression 
is a risk factor (Rihmer 2007, Zisook et al. 2009). 
Adolescent patients are one of the subgroups in which 
antidepressant-associated suicide occurs more frequently 
and unsurprisingly there are also higher rates of 
antidepressant-resistant depression and antidepressant-
induced manic switch (Baldessarini et al. 2005, Usala et 
al. 2008, Rihmer & Gonda 2011). This association was 
deemed dangerous enough that it resulted in the USA 
Food and Drug Administration to require the imposition 
of a black-box warning of this risk in 2004 and the UK 
Committee on Safety of Medicines to declare that the 

risk-benefit profile of all SSRIs (except fluoxetine) as 
unfavourable in treating depression in adolescents.  

However, it is crucial to understand the underlying 
causes for this higher rate of antidepressant-associated 
suicidality and increased vulnerability to antidepressant-
resistant depression, antidepressant-induced mixed state 
and manic switches in adolescents.  

 
DOPAMINE TRANSMISSION 

SSRIs have their anti-depressive effect by poten-
tiating serotonin neurotransmission through inhibiting 
the serotonin transporter (SERT) and so preventing 
serotonin re-uptake (Kesić et al. 2012). However, in 
bipolar disorder, it is dopamine neurotransmission that 
is primarily disrupted in both the manic and depressive 
phases (Kato 2008). Multiple strands of evidence 
support this conclusion. That depression in bipolar dis-
order is caused by degeneration of dopamine neurons in 
the ventral tegmental area constitutes structural eviden-
ce (Torack & Morris 1988). Pharmacologically, mania 
is treated by antipsychotics through inhibiting dopamine 
neurotransmission and induced by psychostimulants 
through increasing it (Kato 2008). Biochemical evi-
dence includes alteration of a metabolite of dopamine, 
homovanillic acid, in the cerebrospinal fluid (Goodwin 
& Jamison 2007). Animal models have also been 
utilised showing that aspects of the bipolar phenotype 
can be induced via dopaminergic mechanisms (Harrison 
2016). Dopamine is also central to one theory that 
attempts to explain the manic and depressive phases of 
the illness (the ‘dopamine dysfunction’ hypothesis); it 
postulates that excessive activity of dopaminergic neu-
rons results in mania, with the subsequent downregu-
lation of dopamine receptors resulting in depression 
(Maletic & Raison 2014). The role of serotonin in bipo-
lar disorder is much more ambiguous with ambivalent 
and conflicting evidence for its importance (Maletic & 
Raison 2014). So the central role of dopamine, as 
opposed to serotonin, neurotransmission in bipolar 
disorder may explain the modest efficacy of SSRIs as a 
treatment for adolescents who are developing this 
condition (Rihmer & Gonda 2011, Goodwin 2009)  

 
POLYMORPHISMS RELATED  
TO DOPAMINE TRANSMISSION 

Furthermore, polymorphisms in the DRD1 gene en-
coding the D1 dopamine receptor have been implicated 
in the pathogenesis of bipolar affective disorder (Seve-
rino et al. 2005). A meta-analysis of patients with an 
A48G substitution in the DRD1 receptor was shown to 
be linked with bipolar disorder and not schizophrenia 
(Yao et al. 2013) indicating that dopamine plays a 
significant role in the development of bipolar affective 
disorder and that it is thus a neurotransmitter that can be 
linked to suicidal ideation. Furthermore, polymorphisms 
in the DAT1 gene (encoding a dopamine transporter) 
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and its promoter have been linked to the pathogenesis of 
bipolar disorder (Huang et al. 2015). Polymorphisms of 
the D2 dopamine receptor have been particularly impli-
cated in patients with bipolar II, both with and without a 
comorbid anxiety state (Wang et al. 2014). Therefore, it 
is clear that specific polymorphisms relating to D1 and 
D2 receptors are linked with bipolar I and bipolar II, 
and thence are linked with increased suicidal risk. 

 
SUICIDE RISK 

Many patients with bipolar disorder, even bipolar II, 
suffer suicidal thoughts (Rihmer 2007). It has long been 
documented that patients with bipolar spectrum dis-
orders have increased lifetime rates of suicide compared 
with those with unipolar depression and other axis I 
disorders (Chen & Dilsaver 1996, Rihmer 2007). A 2005 
study went on to demonstrate that patients with bipolar I 
and bipolar II were equally likely to experience suicidal 
ideation. It showed that patients with either of these 
mood disorders had an 80% chance of having either 
suicidal ideation or ideation with a suicide attempt at 
some point in their life (Valtonen et al. 2005).  

 
CONCLUSION 

Given the role of dopamine in the pathogenesis of 
bipolar disorder, the rates of self harm and suicidal ten-
dency in adolescents given diagnoses of unipolar de-
pression together with the idea that many of these 
patients may be misdiagnosed and actually be presen-
ting with a prodrome of bipolar disorder, it is certainly 
plausible that the use of SSRIs may not only be 
suboptimal in terms of symptom management but may 
be dangerously precipitating manic switch or the mixed 
state. We have demonstrated that the use of SSRIs in 
these patients may in fact be contributing to the increa-
sed risk of suicidal ideation. Therefore, whilst they 
present with a constellation of symptoms in keeping 
with unipolar depression, it appears that many are in 
fact developing bipolar disorder and are therefore, as a 
result of the significance of dopamine in the patho-
genesis of bipolar disorder, being 'inadequately' treated 
with SSRIs. 

Nonetheless, this should not necessarily translate to 
withholding antidepressant therapy in adolescents pre-
senting with depressive episodes. As a consequence of 
the Black Box warning, a decreased use of anti-
depressants in the USA, Netherlands and Canada has 
been accompanied by a concurrent increase in suicide 
rates in adolescents (Gibons et al. 2007, Katz et al. 
2008). Furthermore, in a study by Isacsson & Ahlner 
(2013), it was found that contrary to its intention, the 
Black Box Warning resulted in an increasing number of 
young depressives who did not receive antidepressants 
and the suicide mortality in this age group subsequently 
increased by 60% for five consecutive years (Isacsson & 
Ahlner 2013). The individual analysis showed that this 

increase occurred among young people who were not on 
antidepressant therapy.  

In adolescents presenting with a depressive episode 
who may in fact be suffering from a prodrome of bi-
polar disorder, mistreatment with SSRIs might produce 
a suboptimal response or worse, increase suicidality. 
However, this alone is not sufficient to support a 
reduction in antidepressant therapy. Further research is 
needed in order to better distinguish these subsets of 
adolescents who later go on to develop bipolar disorder 
and thus guide appropriate treatment strategies.  
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