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Moving to accelerated protocols of tDCS in schizophrenia: A case N

report

Dear Editor,

In recent years, transcranial direct current stimulation (tDCS)
has been increasingly used to reduce symptoms in patients with
schizophrenia with good outcomes, particularly for auditory hallu-
cinations [1] and negative symptoms [2]. tDCS protocols for schizo-
phrenia typically include ten 20-min sessions of tDCS at 2 mA
applied with a frontotemporal montage, i.e.,, with the anode over
the left prefrontal cortex and the cathode over the left temporopar-
ietal junction. The tDCS sessions were mostly delivered at a rate of 2
sessions per day over 5 consecutive days with an interval of at least
2 hours between consecutive sessions. However, the optimal inter-
val between sessions remains unknown and has received little
consideration in studies investigating the clinical interest of tDCS.
Some studies in animal models and healthy human populations
suggested that the duration of this interval critically influences
the effects of tDCS [3]. For instance, Monte-Silva et al. reported
that spacing two tDCS sessions by short intervals of 3 and 20 mi-
nutes resulted in long-lasting effects of tDCS on motor cortical
excitability with a greater magnitude of effects for the 20-min in-
terval [4], whereas longer intervals, such as 3 or 24 hours, abolished
the long-lasting effects of tDCS [4,5]. Thus, the use of short intervals
between sessions (<30 min) has been proposed to prolong the ef-
fect of tDCS [6]. The clinical potential of such protocols, which
can be referred to as “accelerated” or “intensive”, is increasingly be-
ing investigated with other forms of noninvasive brain stimulation.
For instance, accelerated repetitive transcranial magnetic stimula-
tion has been reported to produce a rapid and meaningful clinical
response in patients with treatment-resistant depression [7].
Such accelerated protocols propose delivering a greater number
of sessions in a shorter period of time to reduce the financial and
time burdens associated with standard protocols, which can last
up to 6 weeks or longer. No studies have yet applied accelerated
tDCS in patients with schizophrenia. Here, we propose to admin-
ister an accelerated tDCS protocol consisting of the delivery of 5
tDCS sessions per day with short (20 min) intervals between ses-
sions on 2 consecutive days in a patient with treatment-resistant
schizophrenia and evaluate its feasibility and safety.

Case report

We report the case of a 56-year-old man who presented with 30
years of diagnosed schizophrenia according to DSM 5 criteria. The
patient presented with severe refractory symptoms, including de-
lusions, persistent multimodal hallucinations primarily in the olfac-
tory and auditory modalities, somatic concerns, difficulties in
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abstract thinking and unusual thought content, despite being on
stable doses of paliperidone long-acting injection (100 mg every
28 days), loxapine (300 mg per day), and valproate (2000 mg per
day). In addition, due to continuous olfactory hallucinations, the
patient declared having the feeling of releasing a bad smell, which
subsequently triggered a long history of washing hands compul-
sions (all day long from wake up to bedtime with boiling water)
and compulsive water drinking (estimated at approximately 15 L
per day). In the past, several different classes of antipsychotics,
including clozapine, and several drug combinations have been pro-
posed without major clinical benefits. The patient showed no evi-
dence for a depressive episode (score of 5 at the Calgary
Depression Scale for Schizophrenia at baseline). Two clinical evalu-
ations separated by one month were performed to assess the stabil-
ity of schizophrenic symptoms at baseline (Table 1). The evaluation
includes the Positive And Negative Syndrome Scale (PANSS) and the
Psycho-Sensory hAllucinations Scale (PSAS) [8].

A total of 10 tDCS sessions were delivered over two consecutive
days using a NeuroConn device (Ilmeneau, GmbH) with two 7 x 5
cm saline-soaked sponge electrodes. The anode was placed over the
left prefrontal cortex (midpoint of F3-FP1 according to the 10/20
EEG electrode placement system), and the cathode was placed
over the left temporoparietal junction (midpoint of T3-P3). Twenty
minutes of 2-mA stimulation (ramp up/down 30 s) was adminis-
tered five times a day spaced by a 20-min interval. The electrode
montage was kept consistent across repeated sessions. The imped-
ance measures range from 2.3 to 5.2 kQ. Tolerability and safety
were monitored after each session using a standardized checklist,
including itching, pain, skin reactions, etc. [9].

After the completion of accelerated tDCS treatment, the patient
showed global clinical improvement with a 17% reduction in the
PANSS total score (Table 1). This improvement was maintained
one month after the intervention. Clinical changes were mostly
observed in the negative (—16% after tDCS, —29% at follow-up)
and general psychopathology subscales (—21% after tDCS, —15% at
follow-up), whereas no significant changes were noted in the pos-
itive subscale. PANSS subscore analysis according to Lindenmayer
et al.'s five dimensions (negative, positive, excitement, cognitive,
and depression/anxiety) [ 10] revealed an acute effect on both nega-
tive and depressive dimensions (—27% and —30% from baseline to
post-tDCS assessment) that was maintained and even increased
at the one-month follow-up for the negative dimension (—34%)
but not for the depressive dimension (—14%). The patient reported
a moderate reduction in hallucinations (PSAS total scores reduced
from 56 to 40), which was maintained at the one-month follow-
up (PSAS score of 43). This reduction was mostly driven by a
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Table 1
Clinical outcomes.
Baseline-1 Baseline-2 Post-tDCS Follow-up
PANSS total score 127 126 105 108
Positive 34 33 30 33
Negative 32 31 26 22
General psychopathology 61 62 49 53
PANSS dimension scores?®
Negative 25 24 18 16
Positive 22 22 20 21
Excitement 14 12 12 14
Cognitive 21 23 22 23
Depression/anxiety 17 20 13 16
PSAS total score 56 40 43
Auditory hallucinations 23 20 22
Visual hallucinations 10 0 0
Olfactory/Gustatory hallucinations 23 20 21
Cenesthetic hallucinations 0 0 0

PANSS: Positive and Negative Syndrome Scale; PSAS: Psychosensory hAllucinations Scale.

2 PANSS dimension scores were computed according to Lindenmayer et al., 1994.

complete suppression of visual hallucinations (PSAS visual halluci-
nation subscore reduced from 10 to 0). While no objective measure-
ments were made, the patient's family described a moderate
reduction in compulsive water drinking after treatment. The accel-
erated tDCS protocol was well tolerated, and no severe adverse ef-
fects were reported. Only mild and transient skin redness was
observed under the anode at the end of each day of stimulation,
which resolved shortly after cessation of stimulation.

The present case provides evidence for the feasibility, tolera-
bility and safety of accelerated tDCS in a patient with schizo-
phrenia. The observed reduction in total PANSS scores as well as
negative and general symptom subscores seems comparable to
that reported in previous clinical trials [1,2]. However, the effect
on hallucinations was mild and restricted to the visual modality,
whereas the patient's complaints mainly concerned auditory and
olfactory hallucinations. Future studies are needed to directly
compare the clinical effects of accelerated tDCS to more standard
tDCS protocols in patients with schizophrenia in terms of ampli-
tude and duration. Accelerating tDCS protocols by reducing inter-
vals between sessions decreases the number of separate days that
patients must visit the clinical unit and thus has the advantage of
being less time-consuming and easier to organize logistically. This
alternative type of tDCS protocol could be particularly suitable for
patients who refuse or are hostile to engage in protocols requiring
many visits and appointments as well as for patients who present
cognitive and clinical symptoms too severe to be able to commit
to standard protocols.
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