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Major depressive disorder (MDD) is one of the most frequent 
diseases worldwide and ranks fourth in the leading courses of 
the global disease burden (WHO, 2001). Antidepressants have 
been studied thoroughly over the past 3 decades and represent 
now a well-established and very effective treatment in the phar-
macotherapy of MDD (Cipriani et al., 2018). Despite this, up to 
60% of MDD patients do not respond sufficiently to the initial 
antidepressant treatment (Dold and Kasper, 2017; Souery et al., 
2006). To tackle this topic, a specific, thematic meeting of the 
International College of Neuropsychopharmacology in Prague 
in 2017 focused on the diagnosis, epidemiology, and underlying 
biological mechanisms as well as new treatment modalities for 
treatment-resistant depression. The main papers of this confer-
ence are summarized in this special issue.

The impact and concept of treatment-resistant depression is 
summarized by Demyttenaere and Van Duppen (Demyttenaere 
and Van Duppen, 2018) in this issue outlining that there is a 
categorical as well as a dimensional approach and additionally 
also divergence between diagnostic criteria and the items in the 
assessment scales of depression. The colleagues indicate that 
there might be a substantial influence of patients’ characteris-
tics dramatically impacting the outcome based on the so-called 
pseudo-resistance. Furthermore, the authors conclude that the 
impact and burden of MDD on treatment-resistant depression 
(TRD) are out of scale and influence strongly the economic situ-
ation; they also indicate that TRD is often associated with suici-
dality and with nonsuicidal mortality and even may result in a 
request for assisted dying in some countries, where this is un-
fortunately possible.

The underlying genetics of TRD are reviewed and an outline 
for future perspectives is given from the European Group for the 
Study of Resistant Depression (GSRD), which is working not only 
on psychopathological and disease characteristics but also on 
genetic and therapeutic areas in this issue (Fabbri et al., 2018). In 
the review, the genetic studies of TRD including data from candi-
date genes studies as well as genome-wide association studies 
are summarized, limitations of these approaches are discussed, 

and suggestions to improve the design of future studies are 
provided. The review indicates that improvement is possible if 
aggregated tests (e.g., pathway analysis, polygenic risk scores), 
possibly using variant/gene prioritization criteria, increase in 
the covering of genetic variants and clinical-demographic pre-
dictors of TRD are incorporated in future pharmacogenomic 
studies. From this overview, it is evident that there are no rec-
ommended genetic biomarkers as yet to predict the risk of TRD 
or to guide treatment choice in TRD patients. However, clinical 
guidelines such as the Clinical Pharmagenetics Implementation 
Consortium (2014) recommend that cytochrome functional gen-
otypes are considered for some antidepressant treatments. It is 
evident based on this knowledge that genetic testing of poly-
morphisms in 2 genes (CYP2D6 und CYP2C19) may be helpful in 
some patients with TRD treated with drugs metabolized by these 
cytochromes in order to exclude a major metabolic alteration.

The Vienna group headed by Lanzenberger and Kasper,  
(Höflich et  al., 2018) embarks on the mechanism of reward, 
anhedonia, and depression in the framework of TRD and sum-
marizes both animal and human data to depict the function of 
networks encoding for reward and substrates of anhedonia on 
a network level. Based on the data provided, it is evident that 
the refinement of methodological approaches needs to include 
measurements of anhedonia in psychiatric disorders to improve 
the relevance of targeting this phenotype for a successful psy-
chiatric treatment.

The NIH-group led by Zarate (Kadriu et  al., 2019) in this 
issue summarize the relevance of the glutamatergic system 
to develop rapid-acting antidepressant treatments and out-
line that traditional monoaminergic hypotheses have largely 
fallen short in their ability to provide a complete picture of 
MDD. However, based on the summary provided, the conclu-
sion of a dysfunctional glutamatergic neurotransmission may 
give a clue for better understanding the underlying patterns of 
pathophysiology in MDD. Glutamatergic modulators have been 
demonstrated to elicit fast-acting, robust, and relatively sus-
tained antidepressant as well as antisuicidal and antianhedonic 
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effects in patients with TRD. It is evident that clinical stud-
ies have prompted tremendous interest in treatment but also 
understanding the mechanism of action of this glutamatergic 
approach. The authors summarize that not only ketamine, but 
also other potentially novel glutamate-based treatments includ-
ing NMDAR-antagonists, glycine binding site ligands, metabo-
tropic glutamate receptor modulators, and other glutamatergic 
modulators are being studied in basic science, and some of 
them are already in clinical trials and promise therefore a better 
management of our TRD patients in the future.

Although all of these papers use the abbreviation “TRD” for 
treatment-resistant depression, we should be aware that this 
definition is very likely not welcomed by the patients and the 
nonpsychiatric community. We should be aware of other mis-
leading and possibly discriminating wordings used in psychia-
try like “atypical antipsychotic” for treatment augmentation 
of depression as well as “atypical antipsychotic” for treatment 
of schizophrenia. A staging model for different disease stages, 
a system that is also performed in internal medicine, would 
be more applicable in the sense that patients nonresponding 
to the first treatment could be termed as stage 1 (e.g., insuffi-
cient response), not responding to 2 trials could be called stage 
2 (e.g., treatment resistant), and thereafter stage 3 and stage 
4 would be the further clinical applicable connotations. Quite 
often the term treatment refractory is also used, which could 
mean that patients are not responding to at least 3 psychop-
harmacological trials (stage 3) probably also including electro-
convulsive therapy, which could be called stage 4.  Based on 
these stages, future treatments could be applied and the neutral 
wording of stages will not discriminate our psychiatric patients 
and represents psychiatric diseases within medical disciplines.
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