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Abstract

Negative symptoms in schizophrenia remain a clinical challenge with small effect sizes and evidence for pharmacological or
psychotherapeutic treatment approaches. Studies suggest that electroconvulsive therapy (ECT) holds some promise as a treat-
ment option of often persistent negative symptoms with clinically meaningful effects. This review summarizes the existing
evidence on the efficacy of ECT on negative symptoms in patients with schizophrenia. Thirty-five publications were included
in this literature review comprising 21 studies, two meta-analyses, eight reviews and four case reports. Conclusions should be
interpreted cautiously, given the small number and methodological shortcomings of the included publications with a variation of
study designs and missing standardized protocols. Implications for future research and practice are critically discussed.
Recommendations are given to provide more evidence that will meet the clinical challenge of reducing the negative symptoms
in schizophrenia. Study designs that focus explicitly on negative symptoms and assess patients over longer follow up periods
could be helpful. Future research should include control groups, and possibly establish international multicentered studies to get a
sufficient study population. Findings suggest that patients with schizophrenia resistant to pharmacological treatment might
benefit from ECT. A risk and benefit assessment speaks in favour of the ECT treatment. Future practice of ECT should include
a combination treatment with antipsychotics. Whereas the use of anaesthetics and electrode placement does not seem to play a
role, the recommendation regarding frequency of ECT treatments is currently three times a week, For the assessment of negative
symptoms the assessment tool should be chosen carefully.
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is a so-called somatic treatment that uses electrical stimulation
to induce seizures while patients receive anaesthesia and mus-

Introduction

Electroconvulsive therapy (ECT) was introduced by Cerletti
and Bini in 1938 as a therapy for schizophrenia and is today
mainly used in severe major depression (Cerletti & Bini,
1938; Chanpattana & Andrade, 2006; Chanpattana &
Chakrabhand, 2001a; Fink, 1994; Moeller et al., 2017). ECT
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cle relaxant (Canadian Agency for Drugs and Technologies in
Health, 2014; Ding & White, 2002; Ipekcioglu et al., 2018).
The use of ECT for schizophrenia declined after the emer-
gence of effective pharmacological treatment for positive
symptoms during the 1960s and 1970s (Chanpattana &
Andrade, 2006; Fink & Sackeim, 1996). However, interest
in ECT as a treatment for schizophrenia re-emerged as the
limitations in the efficacy of antipsychotic drugs towards var-
ious symptom domains of schizophrenia were increasingly
recognized over time (Chanpattana & Andrade, 2006; Fink
& Sackeim, 1996). Although some antipsychotics (e.g., clo-
zapine) have been specifically approved for the treatment of
resistant schizophrenia, given a poor treatment adherence in
patients with resistant schizophrenia the risk of a psychotic
relapse increases. This may further lead to impaired social
and cognitive functioning, psychiatric hospitalizations and in-
creased treatment costs. Additionally clozapine adverse
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effects need to be carefully monitored by clinicians (De
Berardis et al., 2018). This emphasizes the need of alternative
treatment options. Nonetheless, no specific treatment can be
conclusively recommended for addressing negative symp-
toms especially in treatment resistant schizophrenia
(Remington et al., 2016).

Negative symptoms are one the most important of the six
core symptoms of schizophrenia according to the new ICD-11
(i.e., negative, positive, depressive, manic, psychomotor and
cognitive symptoms) (Keeley & Gaebel, 2018) and there is no
recommended treatment with lasting effects against negative
symptoms (Marder & Galderisi, 2017; Remington et al.,
2016). Negative symptoms are associated with a high burden
due to their negative impact on social functioning, subjective
quality of life, and physical health risks (Marder & Galderisi,
2017). Five key sub-domains of negative symptoms have
been identified: (1) avolition, (2) anhedonia, (3) blunted affec-
tivity, (4) reduced social behaviour and (5) alogia (Foussias
et al., 2014; Kirkpatrick et al., 2006; Marder & Galderisi,
2017; Remington et al., 2016). Interest in negative symptoms
has increased rapidly over the last several decades, given its
large share of the burden of disease in schizophrenia
(Remington et al., 2016). A further distinction between prima-
ry (i.e. deficit) and secondary negative symptoms came into
the focus of research undertaken during the 1980s (Remington
et al., 2016). Efforts continue to conceptualize and measure
negative symptoms to distinguish their impact from other
symptom domains and establish protocols for evidence-
based treatments (Remington et al., 2016). From a treatment
perspective, according to the MATRICS consensus statement,
the distinction between primary and secondary negative
symptoms is not essential regarding persistent negative symp-
toms (Kirkpatrick et al., 2006; Remington et al., 2016).
Primary negative symptoms have been identified in approxi-
mately 25% to 30% of individuals with chronic schizophrenia,
according to some studies (Kirkpatrick et al., 2001;
Remington et al., 2016). It has also been suggested that a
functional and social recovery occurs in less than 15% of
individuals with schizophrenia and that persisting negative
symptoms contribute towards problems experienced in daily
life (Austin et al., 2013; Remington et al., 2016). Furthermore,
stigma and discrimination are worldwide linked to this condi-
tion. In particular, the increasing explanation of schizophrenia
as a genetic disorder influences the perception of other peo-
ple’s beliefs about dangerousness and unpredictability and
people’s desire for social distance. So, this may potentially
enhance stigmatizing attitudes but also social withdrawal of
patients especially those with a high burden of negative symp-
toms and less stigma resistance (Campellone et al., 2014;
Serafini et al., 2011).

Several promising interventions for negative symptoms in
schizophrenia have been investigated, including pharmaco-
logical treatment approaches, brain stimulation and non-

somatic approaches (e.g. cognitive behavioral therapy)
(Remington et al., 2016). ECT is often used for patients af-
fected by schizophrenia with a treatment focus on positive and
depressive symptoms (Chanpattana & Andrade, 2006; Hasan
et al., 2015a) and the American Psychiatric Association
(APA) guidelines recommend ECT for patients with severe
psychotic symptoms, catatonia and suicidality (Hasan et al.,
2015b; Lehman et al., 2004). There have also been a few
related studies published since the 1960s (Fink & Sackeim,
1996; Lehnhardt et al., 2012), but the first study explicitly
investigating the effectiveness and response predictors for
ECT in patients with predominantly negative symptoms was
recently published in 2014 (Pawelczyk et al., 2014a).
Although there have been clinical studies since the 1960s
and randomized control studies in the 1970s (Fink &
Sackeim, 1996; Lehnhardt et al., 2012), the state of research
concerning ECT for schizophrenia and predominantly nega-
tive symptoms is far less researched than ECT treatment for
affective disorders (Lehnhardt et al., 2012; Tharyan & Adams,
2005; The UK, 2003).

As described earlier, the negative symptoms of schizophre-
nia are a very limiting and distressing group of symptoms for
patients (Marder & Galderisi, 2017). Despite the aforemen-
tioned research into pharmacological and non-somatic treat-
ment options as well as treatment options using brain stimu-
lation, there is still no resounding success in the treatment of
these symptoms (Remington et al., 2016). With no new break-
through treatment options in sight in the near future, it is even
more important to focus on the tools currently available and to
get the best out of them for the treatment of patients
(Remington et al., 2016). This includes, in particular, ECT
treatment, for which there are not yet sufficient prefabricated
treatment plans in this area.

Therefore, this literature review summarizes the latest liter-
ature on the utilization of ECT for patients affected by schizo-
phrenia, focusing on findings related to negative symptoms.
The review specifically aims to identify gaps in the existing
literature and to highlight related trends (e.g. research methods
used, research regions and treatment plans). Practitioners will
be informed about how ECT is used in the treatment of neg-
ative symptoms. The review aims to provide information that
can be used for the development of future and much needed
unified ECT treatment plans for negative symptoms experi-
enced by people with schizophrenia. Since there is still a great
need for treatment options for negative symptoms, it is more
than necessary to exploit the possibilities of available thera-
pies. In this case the coordination of study designs for the
comparability of research results would be a necessary next
step.

The paper next outlines the methodology including the
search strategy and evaluation process for identifying papers
to be included in the review. The results summarizing the
output of the different included papers with a focus on the
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effects of ECT treatment on negative symptoms will be given.
In the discussion section the different aspects of the papers
will be summarized and discussed for future research and
practice.

Methods

The present literature review was carried out to (1) summarize
the latest literature on the utilization of ECT for patients af-
fected by schizophrenia with a focus on findings related to
negative symptoms, (2) to identify potential research needs
in the area, and (3) to offer recommendations for future re-
search. Some steps of our process, including devising a meth-
od of locating relevant knowledge, defining eligibility criteria
for screening, establishing procedures for abstracting, summa-
rizing and synthesizing the identified knowledge, and sharing
process figures and search-related resources archived in the
appendix, are more associated with systematic reviews
(Dijkers, 2009). Nonetheless, these steps were merely follow-
ed to enhance completeness and promote transparency in our
coverage of existing knowledge and to organize teamwork
(Powell et al., 2014). For example, no effort was expended
to assess and exclude studies based on methodological quality
or appropriateness, as this was outside the scope of this liter-
ature review.

Search Strategy

Searches were performed to find studies using electronic bib-
liographic databases, reference-list searching and recommen-
dations from field experts. The respective electronic biblio-
graphic databases included: MEDLINE (PubMed), CINAHL
(EBSCOHost), PsychInfo (ProQuest) and Scopus. Search
terms were broadly based on concepts relating to electrocon-
vulsive therapy, schizophrenia and negative symptoms (see
Appendix Table 2). Publications mentioning at least one key-
word from all three search concepts in their titles and abstracts
were returned. This decision was made to improve the
search’s effectiveness and efficiency. It was more likely that
publications mentioning these three concepts across the title or
abstract would be more relevant than publications that did not.
For example, our preliminary searches revealed that studies
mentioning keywords for negative symptoms in the publica-
tion’s full text (e.g., Positive and Negative Syndrome Scale
(PANSS)) are often not eligible and return almost five times
the number of results. The reference lists of included publica-
tions were also searched to avoid missing relevant publica-
tions not identified during the database search. Several field
experts were also familiarized with the aims of the study and
asked to share papers that might meet the eligibility criteria for
considered literature.

@ Springer

Eligibility Criteria and Assessment

Included papers focus on the utilization of ECT for patients
affected by schizophrenia, focusing on findings related to neg-
ative symptoms. Studies published from 2000 onwards were
chosen considering that brief pulse ECT was widely adopted
during this time and replaced sinus wave ECT usage in previ-
ous times (Ward et al., 2018). The studies were required to be
published in the English or German language. Original articles
with interventional studies, retrospective studies, naturalistic
observation studies, naturalistic comparison studies, as well as
case reports, literature reviews, systematic reviews and meta-
analysis were considered for inclusion in this review.
Publications in the form of commentaries, letters to the edi-
tors, and editorials were excluded.

Title, abstract and full-text screening was conducted indepen-
dently by two researchers to determine eligibility. This approach
involving comprehensive and total second screening was made
to increase screenings’ reliability and reduce any possible re-
viewer bias (McDonagh et al., 2013). Any inconsistencies in
screening decisions were later discussed and resolved.

Data Extraction and Synthesis of Results

The following data were extracted after identifying relevant
publications: author, year, patient demographic information
(e.g., gender and age), study design, number of participants,
symptoms, treatment plans including ECT treatment and types
of additional antipsychotics and dosage, clinical interview
type and study results. The publications were first categorized
based on the outcome of ECT on negative symptoms of the
patients with schizophrenia and then summarized based on the
emergent categories.

Results

This review included 35 publications on the utilization of ECT
for patients affected by schizophrenia, focusing on findings re-
lated to negative symptoms (see Table 1). Figure 1. illustrates the
flowchart of the review identification and selection process.

Study Characteristics and Design

From the 35 included publications investigating the effect of
ECT on schizophrenia, 16 were prospective interventional
studies (Chanpattana & Chakrabhand, 2001a; Chanpattana
& Kramer, 2003; Chanpattana & Sackeim, 2010; Ipekcioglu
et al., 2018; Jia et al., 2019; Kho et al., 2004; Li et al., 2016;
Masoudzadeh et al., 2007; Pawelczyk et al., 2014a, 2014b;
Petrides et al., 2015; Tang & Ungvari, 2001, 2002, 2003;
Ucok & Cakir, 2006; Zhang et al., 2012), two naturalistic
observation studies (Kim et al., 2018; Usta Saglam et al.,
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Table 1 Summary of findings
Author, year  Paper type, Sample size Country Treatment plan (electrode Clinical Outcomes (effect on negative
pub-lished methods (gender) (sample) placement, ECT-protocol, inter-view  symptoms)
medication, anaesthetics) types
Ahmed etal.  Meta-analysis 1179 patients ~ Thailand, India, < Uni- and bilateral electrode =~ BPRS * ECT augmented clozapine
(2017) in 23 studies Serbia, UK, placement PANSS treatment was more effective
(female and Netherlands, * Varying ECT protocols compared to combination
male) Japan, Iran, among 23 included studies treatment with ECT and any
South Korea, ¢ Separate analysis for other antipsychotic
USA, Israel treatment with ECT in * Data insufficient to conclude
combination with clozapine the effectiveness of ECT and
and ECT with non-clozapine negative symptoms
antipsychotics (AP)
Bansod etal.  Naturalistic 82 (33 female, India * Right unilateral, bifrontal and PANSS * Significant improvement of
(2018) comparison 49 male) bitemporal electrode negative symptoms in all
study placement three groups (PANSS
(open-label) * Fixed course of 8 ECTs, first negative symptom score:
4 treatments on alternate unilateral baseline 11.3£1.5
days, fifth after an interval of vs. end of treatment 8.7+0.9,
3 days, sixth after an interval bifrontal baseline 11.4+3.5
of 4 days and last 2 ECTs at vs. end of treatment 8.0+0.4,
a 1-week interval bitemporal baseline 9.9+4.2
 Concurrent antipsychotic vs. end of treatment 7.7+0.7)
treatment
Chanpattana ~ Prospective 293 (161 Thailand * Bitemporal electrode BRPS * Focus on prediction of
and interventional female, 132 placement outcome
Chakrabha- study male) * ECT administered three times * Responders younger, shorter
nd (2001a) (open-label) a week duration of illness and
* All patients medication-free current episode, more
for 5 days prior to the first admissions and less family
ECT history of schizophrenia, had
lower baseline negative
symptom scores than
non-responders, more likely
to be paranoid subtype,
higher baselines in GAF and
MMSE
* Treatment resulted in
improvement in positive
symptoms, minimal effect
on or worsening of negative
symptoms
Chanpattana  Prospective 46 (gender Thailand * Bilateral electrode placement BPRS * ECT combined with
and Kramer interventional unspecified) » ECT was initially given 3 flupenthixol effective in
(2003) study times per week. For patients improving psychopathology

(open-label)

with clinical improvement
(BPRS <25) 3-week stabili-
zation stage (Phase I) with
ECT thrice weekly during
the first week, and once
weekly in week 2 and week
3

* Those without sustained
improvement after the 20th
treatment were considered
non-responders

» With maintaining
improvement through
stabilization phase entering
the maintenance phase
(Phase II) of 4 weekly ECTs
followed by 10 biweekly
treatments, and thereafter
ECT every 2 to 4 weeks

in patients refractory to
antipsychotic medication
alone

* 39% reduction of negative
symptoms score after Phase
I, 3% reduction after Phase
II compared to baseline
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Table 1 (continued)

Author, year  Paper type, Sample size Country Treatment plan (electrode Clinical Outcomes (effect on negative
pub-lished methods (gender) (sample) placement, ECT-protocol, inter-view  symptoms)
medication, anaesthetics) types
Chanpattana  Literature both genders,  Thailand ¢ Uni- and bilateral electrode =~ BPRS * Negative symptoms show
and review numbers placement little or no response to ECT
Andrade (non-- unspecified * Varying treatment plans of
(2006) systematic) the reviewed papers
Chanpattana  Literature both genders,  Thailand ¢ Uni- and bilateral electrode =~ BPRS * No effect on or worsening of
(2007) review numbers placement negative symptoms
(non-- unspecified * Varying treatment plans of * Schizophrenic patients who
systematic) the reviewed papers have exhausted
pharmacological alternatives
deserve a trial of ECT
Chanpattana  Prospective 253 (136 Thailand « Bilateral electrode placement BPRS * Longer duration of the current
and interventional female, 117 » Same treatment plan as episode and greater severity
Sackeim study (no male) (Chanpattana & of negative symptoms at
(2010) statement on Chakrabhand, 2001a) baseline was predictive of
blinding) poorer outcome
* Treatment not associated with
any effect on or worsening
of specific negative
Symptoms
Davarinejad Prospective 14 (7 female, 7 Iran ¢ Unilateral electrode BPRS, * Negative symptoms and
et al. (2019) interventional male) placement PANSS general psychopathology
study * 8-day daily ECT treatment reduced from baseline to end
(assessor * All patients under stable of the intervention and to
blinded to antipsychotic treatment for 4 weeks after treatment, but
treatment) at least three months prior to 12 weeks after the

Dokucu (2015) Literature

review unspecified
(non-- for reviewed
systematic) studies
Hasan et al. Literature Sample sizes
(2015b) review unspecified
(non-- for reviewed
systematic) studies
Jia et al. Retrospective 287 (159
(2019) case-control female, 128
study male).
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Sample sizes

USA

Unspecified

China

the start of the study

* For the discussed studies,
only limited information
regarding the treatment
plans

intervention, symptoms
again increased:

* PANSS negative symptoms:
baseline 37.07+3.45 vs. end
of treatment 32.21+4.48

Un-specified * Some studies show

statistically significant
subscale improvement of
negative symptoms, others
no change or worsening of
negative symptoms, so due
to the authors conclusion
ECT seems to be unlikely to
be beneficial for negative
symptoms

* No information on electrode  Un-specified ¢ Data insufficient to conclude

placement

« For the discussed studies,
only limited information
regarding the treatment

plans
* Unilateral electrode SANS
placement (Chinese
* ECT given at least 3 times version)

weekly with a maximum of
12 ECT sessions during the
current period of hospital
admission, EA given 5 times
weekly

* Antipsychotics alone,
antipsychotics and EA,
antipsychotics and ECT,
antipsychotics and ECT and
EA

the efficacy of ECT on
negative symptoms

* ECT (67.3%) and EA and
ECT groups (70.4%)
showed a higher clinical
response rate than controls
(42%) on negative
Symptoms

* Additive effects of treatments
least observed on negative
symptoms
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Table 1 (continued)

Author, year  Paper type, Sample size Country Treatment plan (electrode Clinical Outcomes (effect on negative
pub-lished methods (gender) (sample) placement, ECT-protocol, inter-view  symptoms)
medication, anaesthetics) types
Ipekcioglu Prospective 12 male Turkey * Unilateral electrode BPRS, * Across all SANS sub-scores,
et al. (2018) interventional placement SANS significant decreases were
study * ECT three times a week found (SANS total score:
(open-label) * All patients continued on baseline 63.2+25.0 vs. end
antipsychotics throughout of treatment 18.0+£8.1),
the study affective flattening or
blunting symptoms
responded most rapidly to
treatment
Kho et al. Prospective 11 (5 female, 6 The * Unilateral electrode PANSS » Significant differences
(2004) interventional male) Nether-lands placement, changed to observed between mean
study bilateral if there was an baseline and post-ECT
(open-label) insufficient response after PANSS scores for total,
Six sessions positive, negative and global
* Clozapine and other score
psychotropic medication * 8 patients had a remission of
continued throughout symptoms following ECT
augmentation of clozapine
treatment, within 16 weeks,
5 of relapsed, of these, 3 had
a second ECT and remained
well
Kim et al. Naturalistic 30 (15 male, 15 South Korea * Bilateral electrode placement PANSS * PANSS subscale factors all
(2018) observation unspecified) * ECT initially given three significantly reduced, but
study times a week, later decreased negative symptoms to the
to twice per week, according least extent
to the patient’s condition * Reduction of symptoms in
* Clozapine only or clozapine + ECT group (PANSS
ECT negative symptom score:
baseline 26.4+7.6 vs. end of
treatment 22.4+6.8)
Lehnhardt Literature Sample sizes Germany * For the discussed studies, PANSS * Authors cited studies showing
etal. (2012) review unspecified (studies from only limited information BPRS no effect of ECT on or
(non-- for reviewed various regarding the treatment worsening of negative
systematic) studies countries, plans symptoms
unspecified)

Lietal. (2016) Prospective

interventional 86 male)
study (no
statement on
blinding)
Martinotti Case report 1 male

etal. 2011)

Masoudzadeh  Prospective 18 (9 female
et al. (2007) interventional
study
(double--

blind)

and 9 male)

160 (74 female, China

Italy

Iran

» Bilateral electrode placement PANSS

* ECT+antipsychotic group,
drug therapy group or

control group with healthy

individuals

* Bilateral electrode placement PANSS,

* Treatment given 3 times a
week

» Medication continued
throughout

* Unilateral ECT

* ECT groups received 12
sessions

* clozapine only, ECT only or

clozapine and ECT group

» Significant reduction of
negative symptoms (PANSS
negative symptom score:
baseline 25.2+10.1 vs. end
of treatment 16.6+7.9

* Improvement in PANSS and

BPRS BPRS

PANSS * For negative symptom score,
clozapine and combination
therapy groups had greater
reduction than the ECT
group, but not statistically
significant: mean PANSS
negative symptom score
decreased from 32 to 12 in
clozapine group, 31 to 22 in
ECT group and 33 to 12 in
the combination group
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Table 1 (continued)

Author, year  Paper type, Sample size Country Treatment plan (electrode Clinical Outcomes (effect on negative

pub-lished methods (gender) (sample) placement, ECT-protocol, inter-view  symptoms)

medication, anaesthetics) types

Moeller et al. ~ Case report 1 male Germany * Details of ECT protocol not PANSS * Positive and negative
(2017) further specified symptoms improved

* Olanzapine continued
throughout 24 ECTs over
1 year
Park and Lee  Case report 1 female South Korea * Course of 6 ECTs over PANSS * Positive, negative symptoms
(2014) 12 days and mood greatly improved
post ECT
* Improvement in negative
symptoms sustained

Pawelczyk Prospective 34 (16 female, Poland * Bitemporal electrode PANSS » Augmentation of AP therapy
et al. interventional 18 male) placement with ECT led to a significant
(2014a) pilot study * ECT was given 3 times decrease in symptom

(no statement weekly for a mean number severity as 58.8% of patients
on blinding) of 12.3 ECT sessions (range: demonstrated
2-20) * Least significant decrease in
* All patients undergoing ECT PANSS negative symptom
received concurrent score by 23.01%
antipsychotic therapy on a
stable dosage
» Monotherapy of one AP or
combinations of 2 APS

Pawelczyk Prospective 29 (14 female, Poland * Bitemporal electrode PANSS * Response to treatment in 54%
et al. interventional 15 male) placement of patients in negative
(2014b) study (no » ECT given 3 times per week subscale

statement on for a mean number of 12.3 * Lowest decrease in PANSS
blinding) ECT sessions negative symptom score by
* Concurrent ECT and a23.8%
antipsychotic treatment
Petrides et al. ~ Prospective 39 (11 female, USA * Bilateral electrode placement BPRS, * No statistically significant
(2015) interventional 28 male) ¢ ECT was administered three SANS improvements on SANS
study times a week for the first negative symptom score
(single-blind) four weeks, then twice a
week for the next four weeks
* ECT plus clozapine and
clozapine alone group

Remington Literature sample sizes of various * Treatment plans unspecified Un-specified ¢ Data insufficient to reach a

et al. (2016) review papers countries, conclusion regarding ECT
(non-- un-specified unspecified and negative symptoms
systematic)

Seethalakshmi Case report 1 male India * Bilateral electrode placement PANSS * Negative symptoms
et al. (2006) * 8 sessions with 3 sessions per sub-score dropped from 37

week over 3 weeks to 19 (49% decrease)
* Risperidone continued
throughout

Sinclair et al.  Systematic Varying sample United * Treatment plans unspecified PANSS, * The authors found no clear

(2019) review sizes Kingdom BPRS, effect in PANSS scores for
(studies of SANS negative symptoms between
China, India, groups.
Russia,
Thailand,
USA)

Tang and Prospective 8 (2 female, 6 Hong Kong * Bilateral electrode placement BPRS, * Mean score on the BPRS
Ungvari interventional ~ male) » ECT given three times a week SANS (BPRS total score: baseline
(2001) study ¢ A maximum of 20 sessions 23+8.4 vs. end of treatment

(open-label) for each patient 20.2+14.9) and SANS
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* No comment on the use of
antipsychotics

dropped (SANS total score:
baseline 82+30.1 vs. end of
treatment 70.3+27.7)
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Table 1 (continued)

Author, year  Paper type, Sample size Country Treatment plan (electrode Clinical Outcomes (effect on negative

pub-lished methods (gender) (sample) placement, ECT-protocol, inter-view  symptoms)

medication, anaesthetics) types

Tang and Prospective 15 (6 female, 9 Hong Kong * Bitemporal electrode BPRS, * Patients showed a significant
Ungvari interventional male) placement SANS, decrease in BPRS (BPRS
(2002) study * ECT given 3 times weekly ~ NOSIE-30 total score: baseline 28.36+

(open-label)  Total number of ECT 12.55 vs. 1 week after the
sessions for each patient end of treatment 18.71+
determined by authors’ 5.62) and SANS scores
consensus opinion, based on (SANS total score: baseline
clinical improvement and 84.93+£23.80 vs. 1 week
adverse side effects, aimed after the end of treatment
for a total of 20 ECT 76.00422.72) and decrease
sessions unless adverse in NOSIE-30 negative
effects or patient’s refusal symptom score (NOSIE-30
shortened course, mean negative symptom score:
number of ECT sessions 8 baseline 21.50+14.57 vs.

« If patients responded to 1 week after the end of
antipsychotics, then ECT treatment 14.57+7.29)
withheld, if they did not
respond, then course of
ECT, throughout the course
of ECT, current
antipsychotic drugs
continued at the same dose

Tang and Prospective 30 (11 female, Hong Kong * Bitemporal electrode BPRS, * In comparison with the
Ungvari interventional 19 male) placement SANS, control group, the ECT
(2003) study * ECT three times a week NOSIE-30 group showed a trend for

(open-label)  Total number of ECT ECT to reduce positive and
sessions for each patient negative symptoms, but the
determined by authors’ rate of improvement not
consensus opinion based on statistically significant
clinical (BPRS total score: baseline
improvement/adverse side 27.40+12.65 vs. 1 week
effects after the end of treatment

* Aimed for a total of 20 ECT 20.47+8.68) and SANS
sessions, unless adverse scores (SANS total score:
effects and/or the patient’ baseline 86.07+23.36 vs.
refusal terminated the course 1 week after the end of
earlier treatment 78.20+23.49),

* Patients agreed to have ECT, decrease in NOSIE-30 neg-
refused, and 15 of the ative symptom score
refusers were randomly (NOSIE-30 negative symp-
selected as control subjects tom score: baseline 21.50+

* Risperidone or olanzapine 13.63 vs. 1 week after the
continued throughout study end of treatment 14.57+

7.29)

Tharyan and ~ Systematic 1485 Various * Uni- and bilateral electrode =~ BPRS * Data suggest significant
Adams review participants countries placement reduction in negative
(2005) in 26 trials, * Considerable variation in the symptoms

798 were quality of reporting of * When ECT compared with

treated with details of the administration placebo or sham ECT,

ECT (female of ECT treatment with ECT was

and male) * Period of follow up: varied associated with a greater rate
from 6 days to five years of improvement

* When ECT directly compared
with antipsychotic drug
treatments, results favor the
medication group; limited
evidence suggests ECT
combined with
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Table 1 (continued)

Author, year  Paper type, Sample size Country Treatment plan (electrode Clinical Outcomes (effect on negative
pub-lished methods (gender) (sample) placement, ECT-protocol, inter-view  symptoms)
medication, anaesthetics) types
antipsychotic drug results in
greater improvement in
BPRS than with
antipsychotic drugs alone
Ugok et al. Prospective 90 (both Turkey * Bitemporal electrode BPRS, * No significant decrease of
(2006) interventional ~genders, placement SANS negative symptoms by ECT
study (no numbers » ECT three times a week compared to drug therapy
statement on unspecified) * Only patients with a first (SANS score: baseline 55.6+
blinding) psychotic episode included 29.2 vs. end of treatment
* ECT group (with or without 29.8+23.8)
medication), drug therapy
group
Usta Saglam  Naturalistic, 81 (33 female, Turkey * Bitemporal electrode PANSS » Significant decrease of
et al. (2020) observational 48 male) placement negative symptoms (PANSS
study * ECT twice a week negative symptom score:
» Concurrent medication baseline 21.5+8.1 vs. end of
treatment 11.3+7.7)
Xiang et al. Retro-spective 6761 patients ~ China, Hong * Data on electrode placement Review of ¢ Patients presenting with
(2015) chart review (female and Kong, lacking medical negative symptoms were
male) Singapore, * Study did not gather records or  less likely to receive ECT
Malaysia, information on details of clinical
India, Korea, ECT protocols interview
Japan,
Thailand,
Taiwan
Zhang et al. Prospective 112 (44 female, China * Bitemporal electrode PANSS * No significant decrease of
(2012) intervention- 68 male) placement negative symptoms by ECT
nal case-- » ECT three times a week, with compared to drug therapy
control a maximum of 14 times (PANSS negative symptom
study (no ¢ Concurrent medication score: baseline 19.7+6.9,
statement * Only patients with a first reduction at end of treatment
on blinding) psychotic episode included -5.0£8.2)
Zheng et al. Meta-analysis ~ Varying sample China, India * For the discussed studies, PANSS, * Data suggest no significant
(2016) sizes only limited information BPRS reduction in negative

regarding the treatment
plans

Symptoms

2020), one naturalistic comparison study (Bansod et al.,
2018), one retrospective controlled study (Jia et al., 2019)
and one retrospective chart review (Xiang et al., 2015). Six
literature reviews (Chanpattana, 2007; Chanpattana &
Andrade, 2006; Dokucu, 2015; Hasan et al., 2015b;
Lehnhardt et al., 2012; Remington et al., 2016), two system-
atic reviews (Sinclair et al., 2019; Tharyan & Adams, 2005)
and two meta-analyses (Ahmed et al., 2017; Zheng et al.,
2016), giving an overview of some aspects of the effect of
ECT on schizophrenia, were also included in this review.
The review also included four case reports showing individual
effects on negative symptoms following ECT (Martinotti
et al., 2011; Moeller et al., 2017; Park & Lee, 2014;
Seethalakshmi et al., 2006).

In two of the studies, the assessors were blinded (Davarinejad
etal., 2019; Petrides et al., 2015) and only one study was double-
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blinded with sham treatment (Masoudzadeh et al., 2007). Of the
prospective interventional studies, 15 were considered open-
label studies as they did not mention blinding (Bansod et al.,
2018; Chanpattana & Chakrabhand, 2001a; Chanpattana &
Kramer, 2003; Chanpattana & Sackeim, 2010; Ipekcioglu
et al., 2018; Kho et al., 2004; Kim et al., 2018; Li et al., 2016;
Pawelczyk et al., 2014a, 2014b; Tang & Ungvari, 2001, 2002,
2003; Ugok & Cakir, 2006; Zhang et al., 2012). Five of these
prospective interventional studies also used a controlled study
design (Li et al., 2016; Petrides et al., 2015; Tang & Ungvari,
2002; Ugok & Cakir, 2006; Zhang et al., 2012), but these studies
were limited by control groups with patients who refused ECT
and instead only received pharmacotherapy. The only retrospec-
tive study during the period from 2000 to 2021 was a controlled
study comparing ECT to electroacupuncture and a control group
(Jia et al., 2019).
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Fig. 1 Flowchart of the review
identification and selection
process

Records identified: database search-
ing (n=86); reference lists of
included studies (n=2); expert
recommendations (n=3)

h 4

Record abstracts and summaries
screened after the removal of
duplicates (n=56)

Excluded (n=18): not written in English or German (2),

A 4

does not focus on negative symptoms (n=9), on ECT
(n=6) or on schizophrenia (n=1)

h 4

Full-text papers screened for
eligibility (n=35)

A 4

Included (n=35): prospective
interventional studies (n=16); case
reports (n=4); naturalistic observa-
tion studies (n=2); naturalistic
comparison studies (n=1); literature
reviews (n=0); systematic review
(n=2); meta-analyses (n=2); retro-

spective controlled studies (n=1);
retrospective chart reviews (n=1)

Sample Characteristics

Participants in included studies were diagnosed with schizo-
phrenia according to DSM-IV, DSM-V (American
Psychiatric Association, 2013) or ICD-10 criteria, and the in-
clusion criteria differed between the studies and were defined
differently by each of the authors. In 15 of the included 21
original articles, the samples consisted of patients nonrespon-
sive to antipsychotic medication or suffered from so-called
treatment-resistant schizophrenia (TRS) (Lehman et al.,
2004; Petrides et al., 2015). Diagnostic criteria for treatment
resistance varied between studies. Only 3 of the 21 studies
focused on patients with first-episode psychosis (Bansod
et al., 2018; Ugok & Cakir, 2006; Zhang et al., 2012). Two
publications (Pawelczyk et al., 2014a, 2014b) focused on the
effectiveness of ECT on TRS patients with dominant negative
symptoms. Other inclusion criteria included illness length of
at least two (Chanpattana & Chakrabhand, 2001a;
Chanpattana & Kramer, 2003; Chanpattana & Sackeim,
2010; Davarinejad et al., 2019; Petrides et al., 2015) or three
years (Tang & Ungvari, 2002, 2003), a minimum score of 37
points at the Brief Psychiatric Rating Scale (BPRS)
(Chanpattana & Chakrabhand, 2001a; Chanpattana &
Kramer, 2003; Chanpattana & Sackeim, 2010), at least six
months of continuous hospitalization, ability and willingness
to give informed consent (Tang & Ungvari, 2002, 2003) or
history of previous ECT response (Ipekcioglu et al., 2018).

Exclusion criteria were less heterogeneous between the stud-
ies, with eleven of them excluding patients with a severe med-
ical disorder in which ECT is contra-indicated or current use
of alcohol or substance abuse (Chanpattana & Chakrabhand,
2001a; Chanpattana & Kramer, 2003; Chanpattana &
Sackeim, 2010; Davarinejad et al., 2019; Ipekcioglu et al.,
2018; Jia et al., 2019; Kim et al., 2018; Pawelczyk et al.,
2014a, 2014b; Petrides et al., 2015; Tang & Ungvari, 2002,
2003; Ugok & Cakir, 2006; Xiang et al., 2015; Zhang et al.,
2012).

The ages of the patients in the included publications ranged
from 15 to 75 years. Depending on the country, where the
study took place, there are patient cohorts from different pop-
ulations within Asian and Middle Eastern (China, Hong
Kong, India, Iran, South Korea, Thailand, Turkey), and
Western (Germany, Italy, Poland, Netherlands, Turkey,
United Kingdom, USA) countries. Excluding single cases in
case reports, the sample size of studies varied considerably
from 8 (Tang & Ungvari, 2001) to 6761 participants (Xiang
et al., 2015) (see Table 1).

Treatment Plans
In 16 of the 21 studies, the patients received ECT three times a
week in the acute phase (Chanpattana & Chakrabhand, 2001a;

Chanpattana & Kramer, 2003; Chanpattana & Sackeim, 2010;
Ipekcioglu et al., 2018; Jia et al., 2019; Kho et al., 2004; Kim
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et al., 2018; Masoudzadeh et al., 2007; Pawelczyk et al.,
2014a, 2014b; Petrides et al., 2015; Tang & Ungvari, 2001,
2002, 2003; Ugok & Cakir, 2006; Zhang et al., 2012). In two
other studies, ECT was administered twice weekly (Kho et al.,
2004; Usta Saglam et al., 2020), in one study every other day
up to ten ECTs (Lietal., 2016) and in one study according to a
protocol with increasing time periods between the ECTs
(Bansod et al., 2018). Some studies also decreased the weekly
frequency of ECT according to the patient’s condition treat-
ment response (Chanpattana & Kramer, 2003; Kim et al.,
2017; Kim et al., 2018). In one study (Davarinejad et al.,
2019), 8-day daily treatment with ECT was investigated.
The overall number of acute ECT sessions varied among the
studies between 8 to 20 sessions. Some studies included a plan
for the patients to receive continuation (C-ECT - last up to
6 months; (Chanpattana et al., 1999c) or maintenance ECT
(M-ECT - begins after ECT; (Chanpattana, 2000)) after the
acute course (Chanpattana & Andrade, 2006; Chanpattana &
Chakrabhand, 2001a, 2001b). A treatment benefit from one of
the respective treatment plans could not be found in the com-
parison of the studies.

In 14 of the 21 studies, the ECT protocols specified bilat-
eral electrode placement (Chanpattana & Chakrabhand,
2001a; Chanpattana & Kramer, 2003; Chanpattana &
Sackeim, 2010; Ipekcioglu et al., 2018; Kim et al., 2018; Li
et al., 2016; Pawetczyk et al., 2014a, 2014b; Petrides et al.,
2015; Tang & Ungvari, 2001, 2002, 2003; Ucok & Cakir,
2006; Usta Saglam et al., 2020; Zhang et al., 2012), while four
specified unilateral use of the electrodes (Davarinejad et al.,
2019; Jia et al., 2019; Kho et al., 2004; Masoudzadeh et al.,
2007). The focus of Bansod et al. (2018) was to compare three
groups with different electrode placement options (i.e. unilat-
eral, bitemporal and bifrontal) to each other and didn’t find
any significant difference between the groups. One study did
not specify the placement of the electrodes (Xiang et al.,
2015). The definition of an adequate minimum generalized
motorized seizure duration ranged between 20 (Ipekcioglu
et al., 2018; Jia et al., 2019; Kho et al., 2004; Usta Saglam
et al., 2020; Zhang et al., 2012) and 30 s (Chanpattana &
Sackeim, 2010; Davarinejad et al., 2019; Pawelczyk et al.,
2014a, 2014b), but was not mentioned in all papers, so that
no concrete preference for treatment can be given. According
to the anesthesia protocols (17/21) in six out of ten thiopental
was used (Chanpattana & Chakrabhand, 2001a; Chanpattana
& Sackeim, 2010; Kho et al., 2004; Kim et al., 2018; Tang &
Ungvari, 2002, 2003), in nine propofol (Bansod et al., 2018,
Davarinejad et al., 2019; Ipekcioglu et al., 2018; Jia et al.,
2019; Li et al., 2016; Pawelczyk et al., 2014a, 2014b; Ucok
& Cakir, 2006; Usta Saglam et al., 2020) and in two
methohexital (Petrides et al., 2015; Zhang et al., 2012) was
used as an anesthetic agent. In two of the studies (Pawelczyk
et al., 2014a, 2014b), etomidate was used instead of propofol
in patients who experienced short episodes of seizures despite

@ Springer

the high charge used. A treatment benefit on negative symp-
toms by using a specific anesthetic could not be found in the
comparison of the studies.

Except for one study (Tang & Ungvari, 2001), other inter-
vention studies (Bansod et al., 2018; Chanpattana &
Chakrabhand, 2001a; Chanpattana & Kramer, 2003;
Chanpattana & Sackeim, 2010; Ipekcioglu et al., 2018; Jia
et al., 2019; Kho et al., 2004; Kim et al., 2018; Li et al.,
2016; Pawetczyk et al., 2014a, 2014b; Tang & Ungvari,
2002, 2003; Ucok et al., 2006; Usta Saglam et al., 2020;
Xiang et al., 2015; Zhang et al., 2012) mentioned ECT treat-
ment in combination with concurrent antipsychotic medica-
tion treatment. Antipsychotics given were not always explic-
itly listed and comprised amisulpride (Pawetczyk et al.,
2014a, 2014Db), aripiprazole (Davarinejad et al., 2019; Jia
et al., 2019; Li et al., 2016), clozapine (Ahmed et al., 2017,
Bansod et al., 2018; Davarinejad et al., 2019; Kho et al., 2004;
Kim et al., 2018; Masoudzadeh et al., 2007; Pawelczyk et al.,
2014a, 2014b; Petrides et al., 2015; Tang & Ungvari, 2002;
Usta Saglam et al., 2020; Zhang et al., 2012), diazepam
(Chanpattana & Sackeim, 2010), flupenthixol (Ahmed et al.,
2017; Chanpattana & Chakrabhand, 2001a; Chanpattana &
Kramer, 2003; Chanpattana & Sackeim, 2010), haloperidol
(Jia et al., 2019; Ugok & Cakir, 2006; Zhang et al., 2012),
loxapine (Ahmed et al., 2017), olanzapine (Ahmed et al.,
2017; Jia et al., 2019; Li et al., 2016; Pawelczyk et al.,
2014a, 2014b; Tang & Ungvari, 2002; Ucok et al., 2006;
Zhang et al., 2012), quetiapine (Li et al., 2016; Pawetczyk
et al., 2014a, 2014b; Zhang et al., 2012), risperidone
(Ahmed et al., 2017; Jia et al., 2019; Li et al., 2016; Tang &
Ungvari, 2002; Ugok & Cakir, 2006; Zhang et al., 2012),
sulpiride (Ahmed et al., 2017; Zhang et al., 2012), ziprasidone
(Jia et al., 2019; Pawelczyk et al., 2014a, 2014b) and
zuclopentixol (Ugok & Cakir, 2006). One study (Jia et al.,
2019) compared ECT to a treatment other than medication,
which was electroacupuncture. Among other things evidence
suggests ECT combined with antipsychotic drugs results in
greater improvement of negative symptoms than with antipsy-
chotic drugs or ECT alone (Ahmed et al., 2017; Chanpattana,
2007; Kho et al., 2004; Masoudzadeh et al., 2007; Pawelczyk
et al., 2014a, 2014b; Tharyan & Adams, 2005).

Clinical Interview Types

The studies assessed changes in negative and positive symp-
toms using various clinical interview types and symptom
scales, including negative symptom scores. The interviews
were always done at a baseline before ECT and after that at
varying time points.

The used interviews were the BPRS in 20/35 (Ahmed et al.,
2017; Chanpattana, 2007; Chanpattana & Andrade, 2006;
Chanpattana & Chakrabhand, 2001a; Chanpattana &
Kramer, 2003; Chanpattana & Sackeim, 2010; Davalos
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et al., 2005; Davarinejad et al., 2019; Ipekcioglu et al., 2018;
Lehnhardt et al., 2012; Martinotti et al., 2011; Overall & DR,
1962; Petrides et al., 2015; Sinclair et al., 2019; Tang &
Ungvari, 2001, 2002, 2003; Tharyan & Adams, 2005; Ucgok
& Cakir, 2006; Zheng et al., 2016) and the PANSS in 18/35
papers (Ahmed et al., 2017; Bansod et al., 2018; Davarinejad
et al., 2019; Kay et al., 1987; Kho et al., 2004; Kim et al.,
2018; Lehnhardt et al., 2012; Li et al., 2016; Martinotti et al.,
2011; Masoudzadeh et al., 2007; Moeller et al., 2017; Park &
Lee, 2014; Pawelczyk et al., 2014a, 2014b; Seethalakshmi
et al., 2006; Sinclair et al., 2019; Usta Saglam et al., 2020;
Zhang et al., 2012; Zheng et al., 2019). The SANS
(Andreasen, 1984; Petrides et al., 2015; Sinclair et al., 2019;
Ugok & Cakir, 2006), which focuses entirely on negative
symptoms, was used in 5/35 of the studies (Ipekcioglu et al.,
2018; Jia et al., 2019; Tang & Ungvari, 2001, 2002, 2003).
The Nurses’ observation scale for inpatient evaluation
(NOSIE-30) (Honigfeld et al., 1966) is the only one adminis-
tered by nurses (Tang & Ungvari, 2002, 2003).

Outcomes Concerning Negative Symptoms

The included studies reported divergent outcomes concerning
the effects of ECT on negative symptoms. The available
PANSS, BPRS and SANS-scores of individual studies can
be found in Table 1. Eight of the studies showed no significant
effect of ECT on negative symptoms for patients with schizo-
phrenia (Chanpattana & Chakrabhand, 2001a; Chanpattana &
Sackeim, 2010; Masoudzadeh et al., 2007; Petrides et al.,
2015; Tang & Ungvari, 2002; Ugok & Cakir, 2006; Xiang
etal.,2015; Zhang et al., 2012). However, two of those studies
observed a worsening of negative symptoms in the group of
patients that were non-responders to ECT during the trial
(Chanpattana & Chakrabhand, 2001a; Chanpattana &
Sackeim, 2010). Thirteen studies reported a significant reduc-
tion of negative symptoms in the patients treated with ECT
(Bansod et al., 2018; Chanpattana & Kramer, 2003;
Davarinejad et al., 2019; Ipekcioglu et al., 2018; Jia et al.,
2019; Kho et al., 2004; Kim et al., 2018; Li et al., 2016;
Pawelczyk et al., 2014a, 2014b; Tang & Ungvari, 2001,
2003; Usta Saglam et al., 2020). During the maintenance
ECT phase, Tang and Ungvari (2003) found an increase of
negative symptoms but overall a significant reduction of neg-
ative symptoms after the complete ECT treatment. The four
case reports also recorded a reduction of negative symptoms
after ECT treatment (Martinotti et al., 2011; Moeller et al.,
2017; Park & Lee, 2014; Seethalakshmi et al., 2006). The
eight reviews and the two meta-analyses came to mixed con-
clusions about the effect of ECT on negative symptoms.
Citing insufficient data, Hasan et al. (2015b), Remington
et al. (2016), Ahmed et al. (2017) and Dokucu (2015) did
not draw final conclusions on the effect of ECT on negative
symptoms. It was concluded by Tharyan and Adams (2005)

that a small amount of literature shows a significant reduction
of negative symptoms by ECT and a better effect of the com-
bination of ECT and antipsychotics compared to monotherapy
(Tharyan & Adams, 2005), according to Ahmed et al. (2017)
especially in combination with clozapine. On the other hand,
Chanpattana and Andrade (2006), Lehnhardt et al. (2012),
Chanpattana (2007), Sinclair et al. (2019), and Zheng et al.
(2016) did not see a clear improvement of negative symptoms
following ECT, but still recommend it as a treatment option
for schizophrenic patients who have exhausted pharmacolog-
ical treatment (Chanpattana, 2007).

Three publications mentioned an observed effect on the
different subscales of negative symptoms (Chanpattana &
Chakrabhand, 2001a; Chanpattana & Sackeim, 2010;
Ipekcioglu et al., 2018). Chanpattana’s studies focusing
on the prediction of response to ECT assessed by the
BPRS observed no effect or worsening of the specific
negative symptoms on motor retardation, blunted affect
and disorientation following ECT (Chanpattana &
Chakrabhand, 2001a; Chanpattana & Sackeim, 2010).
The same studies also found that high baseline scores
for negative symptoms were predictive of non-response
to ECT. Among the negative symptoms, the association
with non-response was most marked for disorientation,
emotional withdrawal, and modest for blunted affect
(Chanpattana & Sackeim, 2010). Using the SANS,
Ipekcioglu et al. (2018) reported the most rapid response
and a significant reduction, particularly for the item affec-
tive flattening or blunted affect across all SANS sub-
scores during ECT treatment. Compared with baseline
scores, all SANS scores were lower after subsequent
ECT treatments, with a particularly marked decrease oc-
curring between sessions two and four. For the negative
symptom domains alogia, avolition-apathy, and anhedo-
nia-asociality, significant reductions were observed at ev-
ery session compared to baseline. For lack of attention, a
significant reduction compared to baseline could be ob-
served from session 4 onwards.

Discussion
Principal Findings

Eighteen of the 35 (52%) included papers reported a
positive effect of ECT on negative symptoms.
However, the included studies have not substantially re-
duced the uncertainty surrounding the efficacy of ECT
on negative symptoms. Studies were, for example, affect-
ed by small sample sizes, lack of control groups and
offered sham treatments that affected their validity and
reliability.
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Effect on Negative Symptoms

Overall, the studies suggest that combination therapy of ECT
and antipsychotic medication is associated with better out-
comes than monotherapy (Ahmed et al., 2017; Chanpattana
et al., 1999b; Kho et al., 2004; Masoudzadeh et al., 2007;
Pawelczyk et al., 2014a, 2014b; Tharyan & Adams, 2005).
Generally, more studies from the period 2000-2021 demon-
strate favourable results on negative symptoms compared to
studies demonstrating a worsening or no change in negative
symptoms. However, many studies showed small effect sizes,
14/21 of the studies had a sample size smaller than 100 in-
cluded patients, and the effect on negative symptoms was
almost always more modest than that on positive or depressive
symptoms. The case reports’ findings support the idea of ECT
reducing negative symptoms in patients with schizophrenia
(Martinotti et al., 2011; Moeller et al., 2017; Park & Lee,
2014, Seethalakshmi et al., 20006).

As we were especially interested in the effect of ECT on
negative symptoms of schizophrenia, it is essential to examine
the nature of the individual samples. In the studies reviewed, only
two of them focused explicitly on negative symptoms
(Pawetczyk et al., 2014a, 2014b). The included reviews
(Chanpattana, 2007; Chanpattana & Andrade, 2006; Dokucu,
2015; Hasan et al., 2015b; Lehnhardt et al., 2012; Remington
et al., 2016; Sinclair et al., 2019; Tharyan & Adams, 2005)
provided an overview of ECT for schizophrenia, especially for
the time period before 2000, which was helpful to see the devel-
opment of studies on this topic. Nonetheless, our literature review
focuses on ECT for negative symptoms and there is not much
research published on the topic before the respective period of
time. As previously discussed, 19/21 of the original studies fo-
cused on patients with chronic schizophrenia and treatment re-
sistance (Ahmed et al., 2017; Bansod et al., 2018; Chanpattana &
Andrade, 2006; Chanpattana & Chakrabhand, 2001a;
Chanpattana & Kramer, 2003; Chanpattana & Sackeim, 2010;
Davarinejad et al., 2019; Jia et al., 2019; Kho et al., 2004; Kim
etal., 2018; Lietal., 2016; Masoudzadeh et al., 2007; Pawelczyk
etal., 2014a, 2014b; Petrides et al., 2015; Tang & Ungyvari, 2001,
2002, 2003; Usta Saglam et al., 2020). Since this group of pa-
tients is challenging to treat and often has negative and cognitive
symptoms, examining the different aspects of symptomology in
further detail may be helpful. Along these lines, Pawelczyk et al.
(2014a) and Pawelczyk et al. (2014b) specifically examined
treatment-resistant schizophrenia patients with dominant nega-
tive symptoms. The study found that the combination therapy
of ECT and antipsychotics was most effective, especially in the
early stages of treatment-resistant schizophrenia development,
also with predominantly negative symptoms (Pawelczyk et al.,
2014a), which should be noted for future treatment regimes. The
current episode’s duration was found to be the only significant
predictor of treatment response (Pawelczyk et al., 2014a, 2014b).
Results corroborated this finding by Chanpattana’s studies
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involving treatment-resistant patients with predominantly posi-
tive symptoms (Chanpattana & Chakrabhand, 2001a;
Chanpattana & Sackeim, 2010). It still could be seen that the
baseline severity of negative symptoms has an impact on the
outcome (Kendell, 1981; Tang & Ungvari, 2002). Nonetheless
the authors recommended ECT for schizophrenic patients who
have exhausted pharmacological treatment (Chanpattana, 2007).

As discussed, standardization of clinical interview types
across studies would enable a more meaningful comparison
of results. Along these lines of investigation, Ipekcioglu et al.
(2018) found that especially emotional withdrawal and
blunted affect were reduced by ECT treatment, along with
improvements on other negative symptoms. This highlights
the importance of scrutinizing changes within the subscales
of negative symptoms and considering a differentiation be-
tween primary and secondary negative symptoms
(Kirkpatrick et al., 2006; Remington et al., 2016).

It is also helpful to have a closer look at the results
concerning negative symptoms and their development
throughout ECT treatment (Chanpattana & Kramer, 2003).
Chanpattana and Kramer (2003) showed the susceptibility of
the results by various factors of the study design. However, it
should be noted that the inclusion criteria for this study includ-
ed a history of ECT response. This raises the question of
whether early treatment is integral for better outcomes after
all. Tt shows the importance of looking at the samples in detail.
The only study using an intensive 8-day daily course of ECT,
Davarinejad et al. (2019) found that TRS patients had reduced
negative symptoms in the immediate period after ECT.
However, these increased again between 4 and 12 weeks
following the intervention. A worsening of negative
symptoms in some of the patients in Chanpattana and
Chakrabhand (2001a) was discussed by the authors due to
the described cognitive adverse effects of ECT and should
be evaluated considering secondary negative symptoms in
future research. Considering predictors of response to
treatment, Chanpattana and Chakrabhand (2001a) and
Chanpattana and Sackeim (2010) for example, also showed
that non-responders to ECT had a higher score of negative
symptoms at baseline. Interestingly, the ECT treatment had
no significant effect on negative symptoms across the total
sample of the studies, but resulted in the improvement of
negative symptoms in the group of treatment responders after
all (Chanpattana & Chakrabhand, 2001a; Chanpattana &
Sackeim, 2010). This suggests that the study sample’s base-
line symptom profiles contribute to the likelihood of
responding to ECT and the study outcome.

In agreement with Krueger and Sackheim (1995), giving
patients with chronic schizophrenia a course of ECT as a
treatment option should be considered, if pharmacological
treatment options have been exhausted. Another advantage
of'the treatment with ECT are minor side effects; mainly those
were transient cognitive impairments (Braga & Petrides,
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2005; Sanghani et al., 2018). Some papers have suggested that
severe negative symptoms are a predictor of adverse outcomes
in general for ECT if applied to patients with schizophrenia
(Agarwal et al., 1992; Chanpattana & Andrade, 2006;
Chanpattana & Chakrabhand, 2001a; Freeman, 1995; Payne
& Prudic, 2009; Xiang et al., 2015). This may lead to patients
with negative symptoms receiving ECT less frequently. The
study results of Xiang et al. (2015) indicate that patients with
negative symptoms generally did not receive ECT, as negative
symptoms were viewed as a predictor of inadequate ECT re-
sponse. This study is also somewhat unique among the includ-
ed studies as it attempts to provide an overview of ECT use in
Asia. Most of the published research on ECT has been con-
ducted in North American or European settings, and little is
known about ECT in other regions. In Asia, despite schizo-
phrenia being the most common indication for ECT, there is a
substantial lack of studies about the use of ECT for schizo-
phrenia (Xiang et al., 2015), especially on an international
level. Also, when comparing the outcomes of international
studies on this topic, the issues of comparing the treatment
plans and study designs regionally and generally should be
strongly considered.

Difficulties of Comparisons and Evaluating the
Effectiveness of ECT

As discussed in Chanpattana and Andrade (2006), clinical re-
search on ECT for schizophrenia has historically been severely
limited by a lack of controlled, blinded and randomized trials
(Andrade, 2016; Braga & Petrides, 2005; Chanpattana &
Andrade, 2006; Sackeim, 2003; Salzman, 1980). Related studies
often suffer from an incomplete description of samples, inappro-
priate ECT stimulus characteristics, lack of use of standard rating
instruments, or small sample sizes. These issues are still com-
monly found even in recent studies. A closer look at the studies
reveals some possible explanations for differing results. It high-
lights some important limitations of the studies as well as the
difficulties of comparison and evaluating effectiveness.

Sample

The validity of many of the included studies suffered from
small sample sizes (Button et al., 2013) and high dropout rates
(e.g. Ipekcioglu et al., 2018; Masoudzadeh et al., 2007;
Pawetczyk et al., 2014a, 2014b; Tang & Ungvari, 2002,
2003). Also, the baseline demographics and inclusion criteria
varied between the studies. This could have had an impact on
the treatment effect concerning the extent of negative symp-
toms at the end. Except two of the studies only including male
patients (Ipekcioglu et al., 2018; Xiang et al., 2015) and two of
them not giving detailed information on the gender of the
participants (Chanpattana & Kramer, 2003; Kim et al.,
2018), the rest of the studies included patients of both gender

(Davarinejad et al., 2019). All in all, there is still a lack of
gender and age comparisons in this research area, which needs
to be kept in mind for future studies.

Considering the implications of Pawelczyk et al. (2014b)
that ECT treatment had the most effect in the stage of the early
development of TRS, it is surprising the only two studies
having a look at the effect of ECT on patients with a first
psychotic episode did not find a significant effect on negative
symptoms (Ucok & Cakir, 2006; Zhang et al., 2012).
However, it should also be kept in mind that negative symp-
toms are often present to an even lesser extent at the onset of
the disease and a significant reduction is therefore more diffi-
cult to achieve in studies. When comparing the outcomes of
the included studies, it is important to consider each of the
different patient samples’ characteristics. Since the inclusion
criteria and baseline characteristics of the patient groups were
heterogeneous between some of the identified studies, it is
difficult to draw meaningful comparisons between the studies
(Krueger & Sackheim, 1995). Additional biomarkers to deter-
mine new endophenotypes and schizophrenic subtypes could
improve precision in the measurement and treatment of
schizophrenia disorders compared to existing subtypes (e.g.
paranoid-delusional, hebephrenic and catatonic) (Keeley &
Gaebel, 2018; Li et al., 2016; Weickert et al., 2013).

Treatment Plans and Use of Antipsychotics

It is difficult to draw meaningful comparisons between the
effects of the investigated treatment and the study outcomes,
with significant baseline variables being unspecified or suffi-
ciently controlled. For example, age, duration of illness, num-
ber of previous psychotic episodes, previous hospitalizations,
current hospital stay, the proportion of patients receiving med-
ication, or neurocognitive status have not been recorded or
controlled in many of the included studies. Also, information
on electrode placement or anesthetic agents as part of the
treatment was often missing. However, considering the stud-
ies that reported electrode placement, no significant advantage
of uni- or bilateral electrode placement could be seen so far.
By a comparison of groups with different electrode place-
ments, Bansod et al. (2018) could even explicitly demonstrate
that there was no benefit on symptoms — especially on nega-
tive symptoms — from any of the placement options. A treat-
ment benefit on negative symptoms by using a specific anes-
thetic could also not be found comparing the studies to each
other. However, none of the included studies investigated ex-
plicitly a possible interaction of anesthesia and negative symp-
toms. Finally researchers should focus on developing stan-
dardized treatment plans to allow for a more meaningful com-
parison of treatment outcomes (Sanghani et al., 2018).
Treatment protocols varied significantly between the different
studies, for example, concerning the number of ECT sessions,
seizure threshold, and use of maintenance therapy. However,
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in a synopsis of the treatment plans of the individual studies,
including the spacing and frequency of ECT sessions no
significant advantage on the symptoms of any of the
treatment protocols could be found so far. It could be shown
by Chanpattana et al. (1999a) that thrice weekly ECT speeds
response faster than does twice weekly ECT in the treatment
of schizophrenic patients (Chanpattana, 2007; Chanpattana
et al., 1999b). However, it was not considered, whether this
also led to stronger neurocognitive side effects, which can be
assumed. In major depression, twice-weekly ECT produces
less severe short-term cognitive side effects but results in
slower clinical improvement than thrice-weekly ECT
(Chanpattana, 2007; Lerer et al., 1995; Shapira et al., 1998).
The studies also varied greatly in their duration of follow up
observations (Kim et al., 2018). An extended observation pe-
riod is often missing to explore the need for maintenance or
continuation treatment (Iancu et al., 2015; Kim et al., 2018)
and to study the duration of remission of negative symptoms
(Masoudzadeh et al., 2007; Tang & Ungvari, 2002, 2003).
After an increase of negative symptoms following the imme-
diate intervention period, Davarinejad et al. (2019) suggested
that booster sessions of ECT might be beneficial (Davarinejad
et al., 2019), which needs further investigation as a treatment
option in the future. It has been suggested by Chanpattana
(2007), that the use of continuation ECT combined with anti-
psychotic medication for patients who respond to a course of
acute ECT is superior to continuation treatment with antipsy-
chotics alone or continuation ECT alone in preventing re-
lapses (Chanpattana, 2007; Chanpattana et al., 1999c) and that
schizophrenic patients with more good prognosis factors re-
quire less frequent C-ECT (Chanpattana, 2007; Chanpattana
& Chakrabhand, 2001b). There is also evidence that acute and
maintenance ECT combined with antipsychotic medication is
effective in improving negative symptoms as well as social
functioning and quality of life in patients with TRS and histo-
ry of responsiveness to ECT (Chanpattana, 2007; Chanpattana
& Kramer, 2003). Here, the improvement in social
functioning and quality of life could go hand in hand with
the improvement in negative symptoms, although this has
not yet been conclusively clarified. Nevertheless, as
Chanpattana (2007) already mentioned in one of his reviews,
it cannot be denied that issues such as electrode placement,
stimulus dosing, treatment frequency, and cognitive side ef-
fects deserve better investigation in the context of schizophre-
nia (Chanpattana, 2007).

In all studies except one (Masoudzadeh et al., 2007), ECT
was administered in combination with pharmacological treat-
ment and lacked a medication-free comparison group. Control
groups receiving no medication would be required to study the
effect of ECT as a single treatment. Medication regimes included
mono- or polypharmaceutical treatment with various first- or
second-generation antipsychotics, often without standardized
doses, plasma levels, or treatment length (Jia et al., 2019; Kim
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et al., 2018; Pawelczyk et al., 2014a, 2014b; Tang & Ungyvari,
2002, 2003; Xiang et al., 2015). Conducting a study with a
similar controlled design as (Masoudzadeh et al., 2007) and with
a larger sample size should be considered. As mentioned, only
one study compared ECT to antipsychotics and another treatment
form (i.e., electroacupuncture) (Jia et al., 2019). Included studies
on the topic suggest a superiority of therapies with a combination
of ECT and antipsychotics over a monotherapy of ECT or anti-
psychotics alone. This is likely due to synergistic effects of both
therapy forms (Breier et al., 1987; Chanpattana et al., 1999c;
Garg et al., 2012; Goldberg, 1985; Krueger & Sackheim, 1995;
Tharyan & Adams, 2005). For example, a disruption of the
blood-brain-barrier by the ECT treatment might result in stronger
effects by the antipsychotics directly in the brain (Jahangard
etal., 2012).

Methods

An important limitation that should be addressed in future stud-
ies was the use of uncontrolled and non-randomized methods
without blinding (Braga & Petrides, 2005; Ipekcioglu et al.,
2018; Tang & Ungvari, 2001, 2003). Only eleven of the studies
(Bansod et al., 2018; Jia et al., 2019; Kim et al., 2018; Li et al.,
2016; Masoudzadeh et al., 2007; Petrides et al., 2015; Tang &
Ungvari, 2001, 2002; Ucok & Cakir, 2006; Usta Saglam et al.,
2020; Zhang et al., 2012) had control groups, and only one study
used a sham treatment as a placebo group (Masoudzadeh et al.,
2007). In two studies, the control groups consisted of patients
who had refused ECT (Tang & Ungyvari, 2002, 2003). In both of
these studies, the authors acknowledged that refusing ECT may,
for example, be associated with a fear of complications, distrust
in the treatment, or paranoid symptoms at baseline and thus may
have influenced the results (Tang & Ungvari, 2002).
Additionally, only two studies mentioned a blinded assessor
(Davarinejad et al., 2019; Petrides et al., 2015) and only one
study was double-blinded (Masoudzadeh et al., 2007).

It is difficult to compare the interview types generally since
they use different subscales for negative symptoms and are based
on different definitions of negative symptoms (Andreasen, 1984;
Foussias et al., 2014; Foussias et al., 2015; Kirkpatrick et al.,
2006; Marder & Galderisi, 2017; Remington et al., 2016). As
mentioned, only three publications observe an effect on the dif-
ferent subscales of negative symptoms using the BPRS
(Chanpattana & Chakrabhand, 2001a; Overall & DR, 1962) or
the SANS (Andreasen, 1984; Ipekcioglu et al., 2018). However,
the BPRS score includes a negative symptom score of emotional
withdrawal, motor retardation, blunted affect and disorientation
(Chanpattana & Kramer, 2003; Davarinejad et al., 2019). The
PANSS (Kay et al., 1987) is somewhat lengthier, aiming to
quantify the main negative symptoms: blunted affect, emotional
withdrawal, poor rapport, passive/apathetic, difficulty in abstract
thinking, lack of spontaneity and flow of conversation, and
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stereotyped thinking (Davarinejad et al., 2019). The SANS
(Andreasen, 1984) is the only assessment focusing entirely on
negative symptoms and consists of five subscales for negative
symptoms: emotional flattening or blunting, anhedonia, alogia,
avolition and lack of attention (Andreasen, 1984). The NOSIE-
30 (Honigfeld et al., 1966) is administered by nurses focusing on
behaviour at the ward and therefore focuses on a different per-
spective of negative symptoms than other interviews. According
to Chanpattana (2007), the BPRS is not suitable for recording an
improvement in negative symptoms through ECT. Since treat-
ment response usually occurs as a continuum and there is no line
of demarcation (Barnes et al., 2003; Chanpattana, 2007; Kane,
1996), defining response criteria by setting a minimum percent-
age of decrement in the BPRS should not be used (Chanpattana,
2007; Overall & Gorham, 1962). This type of response criteria
will create a highly differential effect. Patients with a wide range
of BPRS scores would be included in the same group that sub-
sequently had impact on the results of continuation/ maintenance
studies (Chanpattana, 2007). Therefore, by choosing a subopti-
mal choice of the rating scale it could explain that the BPRS did
not show any improvements in negative symptoms in the studies
conducted by Chanpattana (Chanpattana & Chakrabhand,
2001a; Chanpattana & Sackeim, 2010). Also missing effects
on the specific negative symptoms could especially be seen on
motor retardation, disorientation, and blunted affect, whereby in
the case of disorientation and motor retardation a clear differen-
tiation from the cognitive side effects of ECT would be neces-
sary. The lack of effect on blunted affect also contrasts with the
findings of Ipekcioglu et al. (2018), who showed most rapid
response and a significant reduction, particularly for the item
affective flattening or blunted affect across all SANS sub-
scores during ECT treatment. Instead of a broad assessment tool
as the BPRS, the SANS could be used to investigate negative
symptoms explicitly for the future.

Implications and Recommendations for Future
Research and Practice

More studies on this topic and related symptoms are urgent-
ly needed to reduce the uncertainty surrounding the efficacy
of ECT on negative symptoms. Unfortunately, the included
literature reviews of Dokucu (2015), Hasan et al. (2015b),
Lehnhardt et al. (2012) and Remington et al. (2016) do not
provide detailed information on the treatment plans of their
included studies, so that no comparison could be made with
our review in this respect. Preliminary searches of databases
used in this study for ECT and schizophrenia with manifes-
tations of either positive, negative, depressive, manic, psy-
chomotor, or cognitive symptoms reveals that some symp-
toms receive little research attention, especially in compar-
ison to other co-occurring symptoms (see Fig. 2).

The following recommendations regarding research on ECT
treatment for patients with schizophrenia should be

implemented according to the general guidelines established
by Chanpattana (2007) and supplemented with aspects regard-
ing negative symptoms. Negative symptoms showed no clear
improvement in the studies and reviews of Chanpattana et al.
(Chanpattana, 2007). However, it must be noted that in the large
number of papers and reviews published by the authors, their
own study results were often cited repeatedly, so that the sig-
nificance regarding the effects of ECT on negative symptoms
can be considered limited due to a bias. Nevertheless, many of
the general statements regarding the recommendations for fu-
ture research on ECT treatment in schizophrenic patients should
be highlighted since unfortunately some recommendations re-
main similar, as there has been little movement in this area.

The problems regarding methodology of prior studies should
be corrected as much as possible and ECT treatment techniques
should follow the respective current standard guidelines.
Standardization of treatment plans and clinical interview types
with the same subscales of negative symptoms across ECT stud-
ies would enable a more meaningful comparison of results
(Foussias et al., 2014). Comparing study designs and outcomes
regionally and on an international level in the form of multicen-
tered studies should be considered. Well-designed, randomized
controlled trials (RCT) including larger sample sizes and sham
treatments should be conducted to increase validity and reliability
and to compare the efficacy of short term and/or long-term ECT
treatments with antipsychotics. As Sinclair et al. (2019) also
concludes in his systematic review more good-quality evidence
is needed before firm conclusions can be made. Blind assess-
ments should be used, and inter-rater reliability tests should be
done regularly. Response criteria must be clearly defined with
appropriate reasons and should not be limited by the number of
ECT treatments. To draw meaningful comparisons between the
studies, similar inclusion criteria and baseline characteristics of
the patient group are necessary. In addition, there is still a lack of
gender and age comparisons in the research area. Since the treat-
ment for the group of patients with chronic schizophrenia and
treatment resistance is challenging, focusing on the different as-
pects of symptomology in further detail might be helpful. Also
relapse criteria must be clearly defined (Chanpattana, 2007).

The studies suggest a benefit of combination therapy with
ECT and antipsychotics over monotherapy; however, this
should be tested in a controlled study. Otherwise ECT treatment
should always be prescribed in combination with antipsy-
chotics, also with a treatment focus is on negative symptoms,
as studies have generally shown a clear advantage of combina-
tion treatment over monotherapy. Additionally, more studies
concerning negative symptoms should compare ECT to or in
combination with other non-medication treatment forms.

In addition, ECT treatment should focus strongly on the
individual subgroups of negative symptoms. In particular, in
the studies with attention to the subgroups, there was an effect
on blunted affect or affective flattening (Ipekcioglu et al., 2018),
which is a very limiting symptom for the individual. Among
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Negative symptoms

10000

Depressive symptoms

Psychomotor symptoms

Positive symptoms

Manic symptoms

Fig.2 Number of studies found from preliminary database searches for ECT and schizophrenia with manifestations of symptoms in ICD-11(see Fig. 2.;

see Appendix Table 3. For the search strategy)

other things, this correlates with impaired emotion recognition
(Gur et al., 2006) and thus leads to difficulties in social interac-
tions and exclusion from society (Marder & Galderisi, 2017).
Thus, even an improvement of this symptom component would
be a success for each individually affected patient. Since ac-
cording to Chanpattana (2007), the BPRS is not suitable for
recording an improvement in negative symptoms through
ECT (Chanpattana, 2007), instead the SANS should be used
to investigate negative symptoms. Before an ECT indication is
made, it should also be clearly worked out which negative
subdomains are present in the patient. In addition, a distinction
should be made between primary and secondary negative
symptoms as well as depressive symptoms, and the severity
of baseline negative symptoms should also be taken into ac-
count (Chanpattana, 2007). There is also a need for additional
biomarkers to determine new endophenotypes and schizo-
phrenic subtypes. This could improve precision in the measure-
ment and treatment of schizophrenia disorders compared to
existing subtypes (e .g. paranoid-delusional, hebephrenic and
catatonic) based on clinical observations (Keeley & Gacebel,
2018; Weickert et al., 2013).

As far as we can now take along for future practice of ECT
for schizophrenic patients with negative symptoms a
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combination with antipsychotics is highly recommended.
The general recommendation regarding the interval between
ECT treatments is currently three times a week. The choice of
anaesthetic used and electrode placement does not seem to
play a role. In principle, ECT treatment seems to be beneficial
when used earlier in the course of the disease, before pro-
nounced chronification and newer assessments such as the
SANS should be used to assess progression.

Limitations

The review covered the last 20 years, and other relevant publi-
cations could have been published prior. However, preliminary
searches for ten years prior to the year 2000 did not reveal any
relevant studies published before that time (Ward et al., 2018).
Also, included study results were limited to publications in the
English and German languages. Findings should be interpreted
cautiously based on the small number of included studies (35). In
principle, a meta-analysis for a more detailed evaluation could be
considered as a next step, although with the current data situation
it is questionable how meaningful this would be at this stage. Due
to the varying outcomes and treatment plans in the reviewed
studies it is not possible at this stage to provide a definitive and
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universal treatment plan for negative symptoms in schizophrenia.
Rather, there can only be a renewed call to promote
standardisation and comparability in this area of research and to
apply what we know so far, since some actionable insights could
still be drawn.

Conclusion

In agreement with Krueger and Sackheim (1995), regardless of
chronicity, patients with schizophrenia who have exhausted
pharmacological alternatives could benefit from a course of
ECT. The review highlighted the methodological shortcomings
of the included publications that affected their validity and reli-
ability. The significant variation of study designs and missing
standardized protocols made it extremely difficult to compare
the different results of the reviewed studies. Implications for
practice and future research were also discussed and recommen-
dations were provided towards this end. For instance, study de-
signs that focus explicitly on negative symptoms and assess pa-
tients over longer follow up periods than so far would be helpful
(Hasan et al., 2015a; Ipekcioglu et al., 2018; Tang & Ungvari,
2002). As many studies did not consider gender differences in
the effect of ECT on patients with schizophrenia, it should be
assessed by future research as well. Future research is vital to
maintain comparability of results in mind, include control
groups, and possibly establish international multicentered studies
to get a sufficient study population. As far as one can recommend
at this point, the future practice of ECT for negative symptoms in
schizophrenia should include a combination treatment with anti-
psychotics. The general recommendation regarding the interval
between ECT treatments is currently three times a week, whereas
the use of anaesthetics, electrode placement and seizure threshold
does not seem to play a role. The use of the SANS for the
assessment of negative symptoms should be considered for the
future and in principle, one should not be too hesitant in
recommending ECT treatment in the case of a possible benefit
for the individual patient, since after an overview of the data, a
risk and benefit assessment generally speaks in favor of the treat-
ment option.

(schizophrenia[Title/Abstract] OR psychosis|Title/Abstract]
OR psychoses|Title/Abstract] OR ‘psychotic disorder’[Title/
Abstract] OR ‘schizophrenic disorder’[Title/Abstract] OR
‘schizophrenia spectrum disorders’[Title/Abstract]) AND (‘elec-
troconvulsive therapy’[Title/Abstract] OR ‘ect’[Title/Abstract]
OR ‘shock therapy’[Title/Abstract] OR ‘electroshock
therapy’[Title/Abstract] OR ‘electroshock’[Title/Abstract])
AND (‘negative symptoms’[Title/Abstract])

(TI (ect or electro convulsive therapy or shock therapy) OR
SU (ect or electro convulsive therapy or shock therapy) OR
AB (ect or electro convulsive therapy or shock therapy)) AND
(TT (schizophrenia or psychosis or psychoses or psychotic
disorder or schizophrenic disorder or schizophrenic disorder

or schizophrenic spectrum or schizophrenia spectrum disor-
der) OR SU (schizophrenia or psychosis or psychoses or psy-
chotic disorder or schizophrenic disorder or schizophrenic
disorder or schizophrenic spectrum or schizophrenia spectrum
disorder) OR AB (schizophrenia or psychosis or psychoses or
psychotic disorder or schizophrenic disorder or schizophrenic
disorder or schizophrenic spectrum or schizophrenia spectrum
disorder)) AND (TTI (lack of pleasure or withdrawal symptoms
or emotional withdrawal or motor retardation or blunted affect
or disorientation or alogia or blunting or anhedonia or
avolition or lack of attention or negative symptoms) OR SU
(lack of pleasure or withdrawal symptoms or emotional with-
drawal or motor retardation or blunted affect or disorientation
or alogia or blunting or anhedonia or avolition or lack of
attention or negative symptoms) OR AB (lack of pleasure or
withdrawal symptoms or emotional withdrawal or motor re-
tardation or blunted affect or disorientation or alogia or
blunting or anhedonia or avolition or lack of attention or neg-
ative symptoms))
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Appendix

Table 2 Search concepts and

terms, and MEDLINE (PubMed) Concept Terms
Strategy used in the review
Electroconvulsive
therapy
Schizophrenia

electroconvulsive therapy, ect, shock therapy, electroshock therapy, electroshock

schizophrenia, psychosis, psychoses, psychotic disorder, schizophrenic disorder,

schizophrenia spectrum disorders

Negative symptoms

negative symptoms

Table 3 Summary of search

concepts and terms, and Terms

Concept

MEDLINE (EBSCOHost) search
strategy used in preliminary data- ECT

base searches for ECT and Schizophrenia
schizophrenia with manifestations
of symptoms in ICD-11 disorder
Negative
symptoms

ect or electro convulsive therapy or shock therapy

schizophrenia or psychosis or psychoses or psychotic disorder or schizophrenic disorder
or schizophrenic disorder or schizophrenic spectrum or schizophrenia spectrum

lack of pleasure or withdrawal symptoms or emotional withdrawal or motor retardation or
blunted affect or disorientation or alogia or blunting or anhedonia or avolition or lack of

attention or negative symptoms

Positive symptoms

hallucinations in schizophrenia or hallucinations or delusions or voices or auditory

hallucinations or delusions in schizophrenia or delusions or confusion or disorientation
or cognitive impairment or concentration or attention or focus or movement disorders
or disorganized speech

Manic symptoms

Cognitive
symptoms

Psychomotor

symptoms
Depressive

symptoms

mania symptoms or manic

cognitive impairment or cognitive dysfunction or cognitively impaired
psychomotor agitation

depressive symptoms or depression or depressive
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