
 

CORRESPONDENCE  

LETTER TO THE EDITOR  

 

SUICIDE IS A CONFOUNDER IN POSTMORTEM STUDIES ON DEPRESSION 

 

Dear Editor, 

Over the past decade, pioneering studies have reported changes in various genes and proteins in 

post-mortem brain samples of patients who had suffered from major depression disorder (MDD) 

(e.g. Cobb (1); et al Clark et al (2); Weissmann et al (3); Kunii et al (4); Reinhart et al (5); Turecki 

et al (6); Martins-de-Souza et al (7); Kekesi et al (8); Shelton et al (9); Klempan et al (10); Sequira 

et al (11); Feyissa et al (12); Poulter et al (13); Bach et al (14); see also Almeida et al (15); Lutz et 

al (16); Gittins et al (17) and Table 1). Even though clear inferences were made based on these 

results regarding underlying disease mechanisms, it is also apparent that the results differ clearly 

between different studies, often even in opposite directions, and even if the patient groups had been 

carefully matched for factors like age, gender and post-mortem delay. As a result, it has been 

difficult to distil a uniform picture from these unique human brain studies, let alone obtain a better 

insight in the neurobiological changes underlying MDD or suicide. 

Based on a careful review of the literature (see Table 1) and on our own studies (18-20), we here 

propose that part of this confusion results from the fact that suicide has always been considered a 

symptom, and thus an integral part of MDD (21), whereas in these studies, the group of depressed 



patients contained  often  both, (MDD-S) and patients  without suicide (MDD-NS). As a result, 

post-mortem studies that claimed to have determined molecular alterations in relation to MDD, had 

in fact often selected depressed patients that had died all, or for a major part, from suicide. They 

were commonly compared to control subjects without any psychiatric disorder, thereby 

disregarding the fact that suicide per se may have influenced gene expression in their postmortem 

brains as well, and may thus have confounded earlier findings that were interpreted as being 

specific for depression alone. Secondly, studies that claimed to have shown changes in relation to 

suicide, had generally compared cases who had committed suicide to matched controls without any 

psychiatric disorder, thereby disregarding the fact that suicide occurs in many psychiatric disorders 

and conditions, including mood and anxiety disorders, but also in schizophrenia, personality- or 

substance abuse disorders (21, 22). 

To date, very few papers have attempted to study (molecular) neurobiological differences between 

suicide and depression separately. Turecki’s group attempted to disentangle alterations due to either 

depression or suicide by comparing three groups: 1) patients who committed suicide during an 

episode of MDD, 2) suicide victims without a lifetime history of MDD, and 3) age-matched 

controls with no history of suicidal behavior, and without a major psychiatric diagnosis. They found 

indeed several differentially expressed genes in the hippocampus when comparing the two groups 

of suicide completers (23) 2009). Follow-up studies showed that all differentially expressed 

GABA-related genes were clearly up-regulated in suicide completers who suffered from MDD, but 

down-regulated in suicide completers without a history of MDD, suggesting a depression-specific 

effect on GABAergic genes (11). Pandey’s group tried to divide the suicide group into two 

subgroups: one with depression and one with other psychiatric disorders. In this way they attempted 

to examine if there was an influence from depression factor on their suicide study (24).  Sibille’s 



group  took the suicide victims in their depression study into consideration through statistics (25). 

We applaud this approach and a next step, ideally, would be to assess which molecular changes 

relate to suicide per se, i.e. independent of MDD, and a fourth comparison group that had suffered 

from MDD, but did not die from suicide, would be very informative in this respect.  

Studies on MDD patients show clear differences, when suicide is being taken in account. Gray et 

al. have e.g. analyzed MDD-S and MDD-NS patients and found increased dorsolateral prefrontal 

cortex expression of several glutamate receptor-related genes in MDD subjects who died by suicide 

(26). Also the use of other approaches illustrates the importance of distinguishing suicide from 

MDD per se; e.g. Miller et al., used PET imaging to study live subjects comparing: 1) controls 

without a brain disorder, 2) major depressed patients without a history of suicide attempts, and 3) 

major depressed patients with a history of suicide attempts (27). They found that only the suicide 

attempters had lower serotonin transporter levels. However, a group of patients (depressed or 

otherwise) that had actually died of suicide was lacking, for obvious reasons. Also in our own 

studies, we found an enhanced expression of GABA/glutamate-related genes in the anterior 

cingulate cortex of MDD-S patients, while transcript levels in a MDD-NS group were decreased 

with opposite alterations being found in the dorsolateral prefrontal cortex (20). Furthermore, meta-

analysis showed it is possible to distinguish suicidal from non-suicidal patients based on peripheral 

cytokine levels (28). Thus, in order to improve our understanding of the underlying neurobiological 

mechanisms and molecular signatures of psychiatric disorders, it is important to realize that earlier 

postmortem studies may have analyzed mixed groups, and combined patients with and without 

suicide attempts. This may have overlooked brain changes specific for suicide per se and thereby 

obscured a correct interpretation of the true changes occurring in depression alone.  



We therefore propose that in future postmortem studies on mood disorders, ideally, at least four 

groups are distinguished: 1) age-matched controls without a brain disorder, 2) depressed patients 

who did not commit suicide and did not have suicidal ideations or attempts, but died from other 

causes, 3) depressed patients with suicide attempts or ideations, but who died from other causes, 

and 4) depressed patients with accomplished suicide. While brain material for such studies may not 

be easy to collect, it will form a very important step towards a better understanding of the true 

molecular changes at play in MDD per se, and from there, may help develop a better risk 

assessment, patient stratification and future treatment strategies for the two severe, life threatening, 

and likely inherently different, psychiatric disorders MDD with, and MDD without suicide.  
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