
ECT at 1.53 threshold, the most commonly used form of
bitemporal ECT in recent relevant trials. Nor are there trial
data for crossover from bitemporal to high-dose unilateral
ECT, which happens occasionally in clinical practice when
cognitive side effects are not tolerable.

Dr. Kellner and Ms. Farber remind us that in clinical
practice we deal with individual patients. One size of ECT
clearly does not fit all. Therefore, some clinical judgment,
based on available evidence as well as informed patient
preference, is required. For severely ill patients with life-
threatening depression, extreme distress, and/or catatonia
who typically do not participate in randomized trials, we
recommend starting with bitemporal ECT at 1.53 threshold,
as this may have a more rapid effect (4). However, non-life-
threatening treatment-resistant depression is a much more
common indication for ECT. For such patients, based on the
evident ratio of harm to benefit, we would recommend be-
ginning with high-dose unilateral ECT. If the patient feels
that there is insufficient benefit, then the patient could be
switched to bitemporal ECT, initially at 1.53 threshold. In all
these scenarios, if there is no benefit from the crossovers, one
could consider 2.53 threshold bitemporal ECT, although
there is no evidence that this is better than 1.53 threshold
bitemporal ECT. However, it may act more rapidly than
bitemporal ECT at just 1.03 threshold (5).
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In Support of Neuroimaging Biomarkers
of Treatment Response in First-Episode
Schizophrenia

TOTHEEDITOR: In theMarch 2016 issue of the Journal, Gong
et al. (1) selectively review the literature on treatment-related

brain abnormalities in patients with first-episode schizo-
phrenia. They emphasize the need for studies focused on
patients early in their illness, as well as the potential gains
from neuroimaging biomarkers that track and predict
treatment outcomes.

In support of the growing literature of prospective studies
in first-episode schizophrenia reviewed by Gong et al., we
recently reported that longitudinal changes in striatal func-
tional connectivity are associatedwith efficacious treatment
by second-generation antipsychotic drugs (2). This work,
conducted within a controlled clinical trial (NCT00320671)
with pre- and posttreatment functional imaging, revealed
that efficacious treatment was associated with increased
striatal functional connectivitywith frontal and limbic brain
regions mentioned by Gong et al., including the anterior
cingulate, middle frontal gyrus, orbitofrontal cortex, and
hippocampus. In addition, first-episode patients with less
improvement in psychosis demonstrated greater striatal
connectivity to parietal regions. Another recent study ap-
plied longitudinal neuroimaging to examine treatment-based
abnormalitieswithin large-scale functionalnetworks inpatients
not taking medications, including a subset of treatment-naive
first-episode patients (3).

Moreover, in an articlepublished in theJanuary 2016 issue
of the Journal (4), we reported that baseline functional
connectivity of the striatum in first-episode patients with
schizophrenia was predictive of the initial response to
antipsychotic treatment. We derived an index of striatal
connectivity that separated responders fromnonresponders
in a discovery cohort, andwe tested ourmeasure in amore
chronic sample of patients undergoing treatment for
acute psychosis. The sensitivity and specificity of this
measure were 80% and 75%, respectively, in our repli-
cation cohort. As highlighted by Gong et al., studies such
as ours may be useful for guiding clinicians while taking
a step toward precisionmedicine approaches to the treatment
of psychosis.

Our work supports the longitudinal and prognostic frame-
work for studiesdescribedbyGongetal., and it stresses theneed
for biomarker-based treatment trials that trace patient out-
comes. Collectively, these results provide momentum toward
discoveries thatmayshed lightontheelusivebiologyunderlying
the dynamic progression of schizophrenia.
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Response to Sarpal et al.: Importance of
Neuroimaging Biomarkers for Treatment
Development and Clinical Practice

TO THE EDITOR: The letter by Sarpal et al. reviews recent
work from their group that supports ideas presented in our
Review and Overview Article regarding progress and future
directions for neuroimaging studies in early-course schizo-
phrenia (1).We andothers have conducted resting state (2–4)
and task-based functionalmagnetic resonance imaging (fMRI)
(5) studies to examine antipsychotic treatment effects on
functional brain systems in first-episode schizophrenia, and
have linkedMRImeasures to symptom severity and clinical
changes following treatment initiation (6). The recent work
by Sarpal and colleagues (as part of a randomized clinical
trial) extended this line of work by providing evidence that
specific fMRIabnormalities in frontostriatal circuitry canbe
useful for both tracking and predicting outcomes fromacute
antipsychotic pharmacotherapy.

Sarpal et al. have reported two major findings. First, they
reported that corticostriatal functional connectivity was in-
creased by antipsychotic therapy (7). We have previously
reported that altered frontostriatal connectivity is a common
alteration across psychotic disorders (8), but we have ob-
servedageneral reduction incorticostriatal connectivitywith
treatment (6), as did Anticevic et al. (9), who related this
change to clinical outcome. In contrast, Sarpal et al. observed
increasedconnectivity in frontostriatal circuitsbutdecreased
parietostriatal connectivity following antipsychotic treat-
ment of schizophrenia (7). A number of possibilities might
account for thesedifferences, includingmedication selection,
treatment duration, and technical factors, which clearly
require further study. Secondly, and of particular clinical
interest, Sarpal et al. reported that pretreatment MRI alter-
ations could predict acute treatment outcome (10). Thus,
their findings provide important continuing support for the
potential predictive value of pretreatment alterations in
functional brain connectivity in relation to acute treatment
outcomes. This finding contrasts with our 1-year follow-up
study in which pretreatment resting state fMRI data did not
predict long-termclinical outcome.Thus, resting state fMRI
data may be more useful in predicting acute treatment effects
than longer-termrole functionandpersistent residual symptom

severity. Importantly, and perhaps not surprisingly, fMRI
seems more useful for predicting and tracking clinically
relevant acute treatment outcomes than anatomic imaging.
Acute anatomic changes in the striatum and other regions
have been reported (11, 12) but often in different brain regions
from those where functional alterations have been observed.
The reasons for these dissociations and their mechanisms
require further study in patients and in animal models so that
the relative clinical utility of anatomic and functional changes
can be evaluated and best exploited.

The broader message of the letter from Sarpal et al. is its
emphasis on the promise of MRI data to provide useful
biomarkers for psychotic disorders. In this sense, their work
supports a primary argument of our article (1), on which this
commentarywasaddressed.Thecriticalneed forbrain-based
biomarkers is an urgent one in our field for treatment de-
velopment and in the longer term for clinical practice. This
prospect is consistent with the broad aims of the Research
DomainCriteriaproject fromtheNational InstituteofMental
Health. Similarly, there is increasing interestwithinradiology
in the potential of applying quantitative MRI methods in the
clinical evaluation of psychiatric patients. The work from
Dr. Sarpal’s group contributes meaningful foundational sup-
port for ongoing efforts to move forward in this area. Bio-
markers that can predict treatment response could potentially
help stratify patients in clinical trials, determine whether
antipsychotic treatment is indicated in prodromal and early-
course patients, elucidate the distinct subgroups of patients
with psychotic disorders having distinct pathophysiological
alterations (13), and predict response to different therapeu-
tic strategies based on individual patient characteristics.
Evidence continues to accumulate indicating that MRI
studies of connectivity, anatomy, and chemistry may be
useful for such purposes in ways that could significantly
improve personalized medicine for patients suffering from
psychotic disorders.
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