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Resolution of Persistent Auditory Verbal Hallucinations after
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A 32-year-old woman with schizophrenia and persistent auditory verbal hallucinations (AVHs), which caused continuous suicidal thoughts and depression, was treated with electroconvulsive therapy (ECT) of an acute course followed
by maintenance ECT (M-ECT) augmented onto clozapine for 7 years. Although the general psychopathology and AVHs
initially reduced slightly with ECT and clozapine, her AVHs and suicidal thoughts did not decrease subjectively. When
3 years of M-ECT, her voices declined sharply, and improvement was maintained for 2 years thereafter. A total 91
ECT sessions were performed. The daily clozapine dose was decreased from 325 to 200 mg and plasma levels remained
higher than 350 ng/ml; there were no noticeable cognitive side effects. In summary, we report a case showing a sudden
sharp reduction in persistent AVHs after 3 years of long-term M-ECT.
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INTRODUCTION

there is no evidence that the therapeutic effect of ECT diminishes over time; rather, it appears to get stronger with
continuing treatment [17,18]. Additionally, there is no
evidence of persistent cognitive side effects associated
with maintenance ECT (M-ECT) [14,19,20], and several
studies have actually shown improved cognition over
time [13]. Well-designed studies of the long-term M-ECT
effects on persistent AVHs in patients with schizophrenia
in terms of symptom resolution, persistence of any improvement, and relapse prevention are very limited
[13,17,21]. Therefore, even case reports of very long-term
ECT treatment could contribute to our understanding of
the M-ECT effects on persistent AVHs [17].
We present the case of a female patient with schizophrenia who suffered from persistent AVHs associated
with suicidal thoughts and depression despite long-term
clozapine treatment. During 7 years of ECT and clozapine, persistent AVHs were eventually resolved and stabilized without significant cognitive side effects. This case
report has been exempted from review by the Institutional
Review Board, and written consent was provided by the
patient.

Auditory verbal hallucinations (AVHs) are the most
common symptom of schizophrenia, occurring in 60−
80% of patients [1-3]. Although clozapine is highly effective in reducing AVHs and can be used on a long-term basis, more than 25% of patients treated with clozapine continue to suffer from AVHs [2,4-7]. Persistent AVHs are associated with an increased risk of suicide, violence, and
hospitalization [8-10].
Electroconvulsive therapy (ECT) augmentation onto
clozapine has been reported to be particularly effective
for refractory schizophrenia [11-14]. However, the ECT
effect on hallucinations per se has never been demonstrated, rendering its efficacy low [7,15,16]. Nonetheless,
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CASE
A 32-year-old unmarried woman, diagnosed with
schizophrenia according to the Diagnostic and Statistical
Manual of Mental Disorder-fourth and fifth editions
(DSM-IV and V, respectively), reported persistent AVHs
characterized by multiple voices and sexual content since
her junior year of university at the age of 20 years. AVHs
were heard almost all day and centered on accusations or
intimidation by voices of men, women and even groups;
these symptoms had interfered with her social activities
for many years and led to several suicide attempts. She
was hospitalized for recurrent psychotic symptoms, including severe AVHs, and started clozapine since 2008
after the failure of various antipsychotic medicines. In
2013, she transferred to our hospital with persistent AVHs
and suicidal thoughts; her medications were clozapine
300 mg, aripiprazole 2 mg, escitalopram 10 mg, and clonazepam 0.5 mg. We attempted to increase the daily clozapine dose by more than 400 mg, but this failed because
the plasma clozapine concentrations fluctuated and were
frequently higher than 1,000 ng/ml.
Augmentation of the clozapine treatment with ECT was
recommended. After approval by the hospital’s ECT Task
Committee, acute course of ECT was performed 16 sessions in 46 days at the end of 2013. The electrical stimulus
was delivered with a 1.0-ms brief pulse width and bilateral electrode placement by the upward titration method
using a Spectrum 5000Q instrument (MECTA Corporation,
Portland, OR, USA). Although she continued to experience AVHs after the acute ECT, she was relatively tolerant
of clozapine 325 mg, diazepam 10 mg, and trihexyphenidyl 4 mg, and no further ECT was performed.
Eight months later in August 2014, she complained of
escalating AVHs associated with increased irritability, depression, and suicidal thoughts. ECT was recommended
again at irregular intervals, i.e., once every 1−3 weeks
because her overall psychopathology was not as severe as
when ECT was initiated. Although her voices were not reduced to be able to continue her daily life, she became
tolerable and went on receiving treatment. In the fall of
2017, her voices suddenly diminished, and she was able
to recommence with social activities, including a close interpersonal relationship, shopping trips with her mother,
and so on. Her medications were clozapine 200 mg, aripiprazole 2 mg, divalproex sodium 250 mg, and lor-

azepam 1 mg that were maintained for almost 2 years
thereafter. Additionally, the inter-treatment intervals became to increase gradually to up to 6 weeks. The patient
received 91 ECT sessions up to May of 2019, at energy
levels of 80−384 mC; she has maintained 120 mC of
electricity since September 2017.
Total scores of Positive and Negative Syndrome Scale
(PANSS), Hamilton Program for Schizophrenia Voices
Questionnaire (HPSVQ) (Fig. 1) and Scale for Suicide
Ideation (SSI) before starting ECT were 95 (positive syndrome: 22, negative syndrome: 24, general psychopathology: 49), 34 (emotional factor: 16, physical factor: 18)
and 18, respectively. These scores at the end of acute ECT
were 80 (21, 18, and 41), 31 (15 and 16) and 9,
respectively. In the fall of 2017, when the patient experienced a sudden reduction in AVHs, the scores were 76
(15, 26, and 35), 17 (4 and 13) and 3, respectively. Scores

Fig. 1. Changes in Hamilton Program for Schizophrenia Voices
Questionnaire (HPSVQ) scores during combined electroconvulsive
therapy (ECT) and clozapine treatment of a patient with treatmentresistant schizophrenia The vertical lines at the bottom of the graph
indicate the dates of ECT. The Kendall’s tau (p value) for total,
emotional factor, and physical factor HPSVQ scores was −0.310
(0.0242), −0.395 (0.0059), and −0.130 (0.404), respectively, when
M-ECT data (after August of 2014) were analyzed. The total and
positive syndrome, negative syndrome, and general psychopathology
scores on the PANSS were −0.0883 (p = 0.584), −0.317 (p =
0.0510), 0.381 (p = 0.0190), and −0.128 (p = 0.428), respectively.
The p value indicates the significance value whether Kendall’s tau
was zero or not.
M-ECT, maintenance ECT; PANSS, Positive and Negative Syndrome
Scale.
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at the last observation, in May 2019, were 65 (16, 20, and
29), 19 (4 and 15) and 4, respectively.
Although systematic neurocognitive tests were not performed regularly, we did administer the Korean version of
the Mini-Mental State Examination (MMSE-KC) and the
Korean Version of the Montreal Cognitive Assessment
(MoCA-K) at approximately 2-month intervals (mean interval, 65.2 ± 58.4 days). The MMSE-KC scores never fell
below 28 points during acute ECT, and most of the
MMSE-KC and MoCA-K scores were in the range of 27−
30 points during the M-ECT period; even when they temporarily dropped to 22−26 points, they returned to the
normal range in a few days.

DISCUSSION
The present patient noticed a sudden remarkable decrease in persistent AVHs and suicidal thoughts when
M-ECT and clozapine lasted for 3 years and was comfortable for the first time since her initial experience of AVHs.
At the time she reported subjective improvement in
AVHs, a clear decrease of 45.2% (from 31 to 17) in total
HPSVQ score compared to when M-ECT was started,
mainly due to the emotional factor, was noted in contrast
to a 5.0% (from 80 to 76) decrease in the PANSS total
score. Suicidal thoughts were also reduced by SSI. This
improvement was subsequently maintained. Her daily
clozapine dose was continued at 200 mg, but her clozapine plasma levels were never lower than 350 ng/ml during the observation period to rule out pseudo-resistance
to clozapine. There were no noticeable cognitive side effects associated with M-ECT. It can be concluded that
long-term ECT augmentation is effective for the resolution
of the AVHs in this patient with insufficient response to
clozapine [7,19].
More specifically, the sharp reduction in AVHs was
caused primarily by the suddenly remarkable decrease in
the emotional factor score, from 11−16 to 4 points.
However, the monotonic decrease in total and emotional
factor HPSVQ scores during M-ECT seemed not to be associated with PANSS scores, which gradually decreased
during the observation period. This patient shows that
long-term M-ECT may eventually lead to symptom reduction along with decreasing suicide thoughts even when
the daily clozapine dose is gradually decreased to 200
mg. The sustained improvement with lower clozapine

doses therein suggests that decreased doses did not affect
the therapeutic effect of M-ECT [14,17,18].
One critical issue related to M-ECT concerns its potential to adversely affect cognitive function. However, it has
been argued that evidence for worsening memory secondary to M-ECT is lacking [20]. Our previous study found
that cognitive scale scores did not change over a 2-year
observation period [14], and as mentioned above, a case
report of 321 ECT sessions on a weekly base indicated no
reduction in cognitive function [18]. It has been hypothesized that the reason that cognitive decline has not been
observed in M-ECT relates to the increased inter-treatment intervals, which allow the brain sufficient time to recover [21,22]. Additionally, the use of bilateral electrode
placement in single treatments separated by long intervals
would not be expected to cause significant cognitive impairment [23]. Like previous researches [14], the present
study did not detect any long-term decline in cognitive
functioning during M-ECT, according to the MMSE-KC
and MoCA-K.
In conclusion, this case demonstrates that AVHs may
eventually improve, even in clozapine-resistant schizophrenia with persistent AHVs, when long-term M-ECT is
continued. Further long-term follow-up studies including
large numbers of patients may further elucidate the effectiveness of long-term M-ECT for persistent AVHs.
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