
In the last 30 years, research has focused upon the discovery of 
potential neurobiological correlates of schizophrenia to improve the 
understanding of the pathophysiological processes involved. Although 
aberrant processes have been identified, it still remains unclear as to 
what extent these abnormalities are enduring traits that are linked 
to the genetics and present early in the course of the disorder (i.e. 
endophenotypes), or state indices of non-genetic origin (“biomarkers).1 

Studies involving chronically ill patients have proposed that 
neurobiological abnormalities (including neuropsychological, 
structural, and functional neuroimaging features) in schizophrenia 
have their bases in the early brain development2 and may be best 
characterized as endophenotypes. In contrast, recent studies 
examining pre-psychosis onset indicate that these abnormalities 
are initially absent or mild and do not appear clearly until the 
onset and/or the first few years of illness.3 In an attempt to clarify 
whether neurobiological findings in schizophrenia can qualify as 
endophenotypes according to current conceptualizations, our 
research group has conducted a number of longitudinal studies 
investigating the structural MRI and neurocognitive profiles of 
individuals at ultra-high risk (UHR) for developing psychosis.

In a voxel-based morphometry study, Pantelis et al. found 
that, when compared to a clinical high-risk group that did 
not develop psychosis, individuals at high-risk who converted 
to psychosis showed grey matter loss in left inferior frontal, 
medial temporal, and inferior temporal regions, as well as in 
the mid-cingulate bilaterally.4 Similarly, Fornito et al. assessed 
cortical thickness in the anterior cingulate in clinical high-risk 
subjects and found that, among those that developed psychosis, 
there was a specific thinning in the rostral paralimbic region 
bilaterally that predicted transition.5 More recently, Sun et al. 
identified changes in prefrontal cortical regions consistent with 
an accelerated rate of grey matter retraction at the earliest stages 
of psychosis (including pre-psychotic UHR individuals during 
the transition to psychosis).6 Takahashi et al. identified similar 
changes in the superior temporal gyrus and insula in these same 
cohorts.7,8 Importantly, while there were consistent findings 
related to progressive grey matter changes in these regions over 
the transition to illness in the UHR samples, changes prior to the 
onset of psychosis were inconsistent to identify those individuals 
that made the transition to illness.9

In an examination of neurocognitive processes, Wood et al. 
assessed the neuropsychological functioning of 16 UHR patients 
(7 of whom developed psychosis) at baseline and after transition to 
psychosis (or after 12 months).10 While the performance in most 
tests remained stable or improved, visuospatial memory, verbal 
fluency, and attentional switching showed significant decline over 
the transition to psychosis. These progressive impairments were 
not seen in the non-psychotic UHR group. Given that visuospatial 
memory at baseline, in particular, was also predictive of transition, 
these data suggest that the widely advertised cognitive trait-markers 
of the illness may not be stable over the transition to psychosis. 

The above-mentioned imaging and cognitive findings suggest 
that the course of change at the early stages of the illness may be 
more revealing than that observed later on in chronic patients. 
Indeed, we suggest that the analysis of trajectories may be more 
informative in dissociating different populations of individuals 
at high risk for psychosis or other mental disorders. It would 
help, for example, to differentiate between normal development, 
neurodevelopmental delay, neurodevelopmental arrest, and 
neurodegenerative illnesses.

According to the classical definition, an endophenotype is a 
neurobiological marker that 1) differentiates people with and 
without psychosis; 2) is seen at all stages of the disorder (i.e., 
independent of clinical state), including premorbidly; and 3) is 
heritable and therefore present in first-degree relatives at higher 
rates than in the general population.1 Given the results described 
above and several other findings from different research groups, we 
believe that the classic concept of endophenotype cannot be applied 
to the study of schizophrenia and other disorders developing 
during an active stage of brain maturation in adolescence and early 
adulthood. We argue for a re-conceptualization of what is currently 
known as endophenotype in order to include the dynamic changes 
seen in the early stages of the disorder.

It is necessary to acknowledge the possibility that potential 
endophenotypes represent abnormalities in the normal 
maturational process. In fact, some genes related to the 
development of the illness might only be expressed after 
maturational brain processes in adolescence are complete. 
Accordingly, we propose that the concept of endophenotype in 
schizophrenia needs to be redefined in the context of ‘early’ versus 
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Should we redefine the concept of endophenotype in 
schizophrenia?

Devemos redefinir o conceito de endofenótipo na esquizofrenia?
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‘late’ brain maturational processes. We recognize, though, that 
studies examining the heritability of dynamic brain changes in 
normal individuals and non-affected relatives are necessary to 
clarify whether the dynamic findings described above are real 
endophenotypes.

While the research on high-risk for psychosis is still a burgeoning 
field, and further research using larger cohorts is required, the 
available neuropsychological and neuroimaging evidence points 
to a number of dynamic changes occurring before, during and 
after the transition to frank illness, which raise concerns about 
the validity of current approaches to identify potential biomarkers 
and endophenotypes. We contend that the enhanced longitudinal 
characterization of these changes will provide a fruitful ground 
for the discovery of developmental processes that may be used as 
markers of impending illness onset, paving the way for targeted 
early intervention strategies.
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