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INTRODUCTION:  

The DNA outside our genes - the 'dark genome' - have discovered recently evolved 

regions that code for proteins associated with schizophrenia and bipolar disorder.They 

say these new proteins can be used as biological indicators to distinguish between the two 

conditions, and to identify patients more prone to psychosis or suicide.Schizophrenia and 

bipolar disorder are debilitating mental disorders that are hard to diagnose and treat. Despite 

being amongst the most heritable mental health disorders, very few clues to their cause have 

been found in the sections of our DNA known as genes. 

The scientists think that hotspots in the 'dark genome' associated with the disorders may have 

evolved because they have beneficial functions in human development, but their disruption 

by environmental factors leads to susceptibility to, or development of, schizophrenia or 

bipolar disorder. 

 “By scanning through the entire genome, we’ve found regions, not classed as genes in the 

traditional sense, which create proteins that appear to be associated 

with schizophrenia and bipolar disorder.”“This opens up huge potential for new druggable 

targets. It’s really exciting because nobody has ever looked beyond the genes for clues to 

understanding and treating these conditions before.” 

BACKGROUND OF SCREZOPHRENIA: 

Schizophrenia is a chronic brain disorder that affects less than one percent of the U.S. 

population. When schizophrenia is active, symptoms can include delusions, hallucinations, 

disorganized speech, trouble with thinking and lack of motivation. However, with treatment, 

most symptoms of schizophrenia will greatly improve and the likelihood of a recurrence can 

be diminished. 

While there is no cure for schizophrenia, research is leading to innovative and safer 

treatments. Experts also are unraveling the causes of the disease by studying genetics, 

conducting behavioral research, and using advanced imaging to look at the brain’s structure 

and function. These approaches hold the promise of new, and more effective therapies. 

http://www.jst.org.in/
mailto:Ayesha.nalgonda@gmail.com
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The complexity of schizophrenia may help explain why there are misconceptions about the 

disease. Schizophrenia does not mean split personality or multiple-personality. Most people 

with schizophrenia are not any more dangerous or violent than people in the general 

population. While limited mental health resources in the community may lead to 

homelessness and frequent hospitalizations, it is a misconception that people with 

schizophrenia end up homeless or living in hospitals. Most people with schizophrenia live 

with their family, in group homes or on their own. 

Research has shown that schizophrenia affects men and women fairly equally but may have 

an earlier onset in males. Rates are similar around the world. People with schizophrenia are 

more likely to die younger than the general population, largely because of high rates of co-

occurring medical conditions, such as heart disease and diabetes. 

Symptoms 

When the disease is active, it can be characterized by episodes in which the person is unable 

to distinguish between real and unreal experiences. As with any illness, the severity, duration 

and frequency of symptoms can vary; however, in persons with schizophrenia, the incidence 

of severe psychotic symptoms often decreases as the person becomes older. Not taking 

medications as prescribed, the use of alcohol or illicit drugs, and stressful situations tend to 

increase symptoms. Symptoms fall into three major categories: 

o Positive symptoms: (those abnormally present) Hallucinations, such as hearing voices 

or seeing things that do not exist, paranoia and exaggerated or distorted perceptions, 

beliefs and behaviors. 

o Negative symptoms: (those abnormally absent) A loss or a decrease in the ability to 

initiate plans, speak, express emotion or find pleasure. 

o Disorganized symptoms: Confused and disordered thinking and speech, trouble with 

logical thinking and sometimes bizarre behavior or abnormal movements. 

Cognition is another area of functioning that is affected in schizophrenia leading to problems 

with attention, concentration and memory, and to declining educational performance. 

Symptoms of schizophrenia usually first appear in early adulthood and must persist for at 

least six months for a diagnosis to be made. Men often experience initial symptoms in their 

late teens or early 20s while women tend to show first signs of the illness in their 20s and 

early 30s. More subtle signs may be present earlier, including troubled relationships, poor 

school performance and reduced motivation. 

Before a diagnosis can be made, however, a psychiatrist should conduct a thorough medical 

examination to rule out substance misuse or other neurological or medical illnesses whose 

symptoms mimic schizophrenia. 

Risk Factors 

Researchers believe that a number of genetic and environmental factors contribute to 

causation, and life stressors may play a role in the start of symptoms and their course. Since 

multiple factors may contribute, scientists cannot yet be specific about the exact cause in each 

individual case.  

 

Treatment 
Though there is no cure for schizophrenia, many patients do well with minimal symptoms. A 

variety of antipsychotic medications are effective in reducing the psychotic symptoms present 

in the acute phase of the illness, and they also help reduce the potential for future acute 

episodes and their severity. Psychological treatments such as cognitive behavioral therapy or 

http://www.jst.org.in/
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supportive psychotherapy may reduce symptoms and enhance function, and other treatments 

are aimed at reducing stress, supporting employment or improving social skills. 

Diagnosis and treatment can be complicated by substance misuse. People with schizophrenia 

are at greater risk of misusing drugs than the general population. If a person shows signs of 

addiction, treatment for the addiction should occur along with treatment for schizophrenia. 

Related Conditions 

Delusional Disorder 

Delusional disorder involves a person having false beliefs (delusions) that persist for at least 

one month. The delusions can be bizarre (about things that cannot possibly occur) or non-

bizarre (things that are possible but not likely, such as a belief about being followed or 

poisoned). 

Apart from the delusion(s), it does not involve other symptoms. The person may not appear 

to have any problems with functioning and behavior except when they talk about or act on the 

delusion. 

Delusional beliefs can lead to problems with relationships or at work, and to legal troubles. 

Delusional disorder is rare: around 0.2% of people will have it in their lifetime. Delusional 

disorder is treated with individual psychotherapy, although people rarely seek treatment as 

they often do not feel they need treatment. 

Brief Psychotic Disorder 

Brief psychotic disorder occurs when a person experiences a sudden short period of psychotic 

behavior. This episode lasts between one day and one month and then the symptoms 

completely disappear, and the person returns to normal. 

Brief psychotic disorder involves one (or more) of the following symptoms: 

o Delusions, 

o Hallucinations, 

o Disorganized speech 

o Grossly disorganized or catatonic behavior. 

Although the disturbance is short, individuals with brief psychotic disorder typically 

experience emotional turmoil or overwhelming confusion. Brief psychotic disorder can occur 

at any age, though the average age at onset is the mid-30s. It is twice as common in females 

than in males. 

It is important to distinguish symptoms of brief psychotic disorder from culturally appropriate 

responses. For example, in some religious ceremonies, an individual may report hearing 

voices, but these do not generally persist and are not perceived as abnormal by most members 

of the individual’s community. 

Schizophreniform Disorder 

The symptoms of schizophreniform disorder are similar to those of schizophrenia, but the 

symptoms only last a short time—at least one month but less than six months. If the 

symptoms last longer than six months, then the diagnosis changes to schizophrenia. 

Schizophreniform disorder involves two or more of the following symptoms, each present for 

a significant portion of time during a one-month period ( or less if successfully treated):: 

o Delusions, 

o Hallucinations 

o Disorganized speech, 

o Grossly disorganized behavior or catatonic behavior, and/or 

o Negative symptoms. 

http://www.jst.org.in/
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A diagnosis of schizophreniform disorder does not require problems in functioning (as 

schizophrenia does). In the U.S., schizophreniform disorder is significantly less common than 

schizophrenia. About one-third of individuals with an initial diagnosis of schizophreniform 

disorder recover within the 6-month period and schizophreniform disorder is their final 

diagnosis. Most of the remaining two-thirds of individuals will eventually receive a diagnosis 

of schizophrenia or schizoaffective disorder. 

Schizoaffective Disorder 

People with schizoaffective disorder experience symptoms a major mood episode of 

depression or bipolar disorder (major depression or mania) at the same time as symptoms of 

schizophrenia (delusions, hallucinations, disorganized speech, grossly disorganized behavior, 

or negative symptoms). Symptoms of a major mood episode must be present for the majority 

of the duration of the active illness and there must be a period of at least two weeks when 

delusions or hallucinations are present in the absence of a mood episode. 

Schizoaffective disorder is about one-third as common as schizophrenia, affecting about 

0.3% of people at some time in their lives. The typical age at onset of schizoaffective disorder 

is early adulthood, although it can begin anywhere from adolescence to late in life. A 

significant number of individuals initially diagnosed with another psychotic illness later 

receive the diagnosis schizoaffective disorder when the pattern of mood episodes becomes 

apparent. 

 

Genetics 

Schizophrenia tends to run in families, but no single gene is thought to be 

responsible.It's more likely that different combinations of genes make people more 

vulnerable to the condition. However, having these genes does not necessarily mean 

you'll develop schizophrenia. 

Evidence that the disorder is partly inherited comes from studies of twins. Identical twins 

share the same genes.In identical twins, if a twin develops schizophrenia, the other twin has a 

1 in 2 chance of developing it, too. This is true even if they're raised separately. In non-

identical twins, who have different genetic make-ups, when a twin develops schizophrenia, 

the other only has a 1 in 8 chance of developing the condition.While this is higher than in the 

general population, where the chance is about 1 in 100, it suggests genes are not the only 

factor influencing the development of schizophrenia. 

Brain development 

Studies of people with schizophrenia have shown there are subtle differences in the structure 

of their brains.These changes are not seen in everyone with schizophrenia and can occur in 

people who do not have a mental illness. But they suggest schizophrenia may partly be a 

disorder of the brain. 

Neurotransmitters 

Neurotransmitters are chemicals that carry messages between brain cells.There's a connection 

between neurotransmitters and schizophrenia because drugs that alter the levels of 

neurotransmitters in the brain are known to relieve some of the symptoms of 

schizophrenia. Research suggests schizophrenia may be caused by a change in the level of 2 

neurotransmitters: dopamine and serotonin. Some studies indicate an imbalance between 

the 2 may be the basis of the problem. Others have found a change in the body's sensitivity to 

the neurotransmitters is part of the cause of schizophrenia. 

Pregnancy and birth complications 

Research has shown people who develop schizophrenia are more likely to have experienced 

complications before and during their birth, such as: 

http://www.jst.org.in/
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 a low birthweight 

 premature labour 

 a lack of oxygen (asphyxia) during birth 

It may be that these things have a subtle effect on brain development. 

 

Triggers 

Triggers are things that can cause schizophrenia to develop in people who are at risk. 

These include: 

Stress 

The main psychological triggers of schizophrenia are stressful life events, such as: 

 bereavement 

 losing your job or home 

 divorce 

 the end of a relationship 

 physical, sexual or emotional abuse 

These kinds of experiences, although stressful, do not cause schizophrenia. However, they 

can trigger its development in someone already vulnerable to it. 

Drug abuse 

Drugs do not directly cause schizophrenia, but studies have shown drug misuse increases the 

risk of developing schizophrenia or a similar illness. Certain drugs, particularly cannabis, 

cocaine, LSD or amphetamines, may trigger symptoms of schizophrenia in people who are 

susceptible.Using amphetamines or cocaine can lead to psychosis, and can cause a relapse in 

people recovering from an earlier episode.Research has shown that teenagers and young 

adults who use cannabis regularly are more likely to develop schizophrenia in later 

adulthood. 

What causes schizophrenia?Schizophrenia can have a range of causes. There is a lot that 

researchers still don't know and it is likely to be caused by a combination of genetic, 

personal and environmental factors. These factors will be different for everybody but 

may include: 

 Stressful life events 

 Drug and alcohol use 

 Genetic inheritance 

 Differences in brain chemistry 

Stressful life eventsHighly stressful or life-changing events may sometimes trigger 

schizophrenia. These can include: 

 being abused or harassed 

 losing someone close to you 

 being out of work 

 feeling lonely or isolated 

 having money problems 

 becoming homeless. 

Sometimes stressful events like these are called trauma. For more information on how these 

experiences can affect your mental health see our pages on trauma. 

"The onset of schizophrenia for me was sudden and dramatic, though it followed a period of 

depression and acute stress. A really compelling and powerful voice started to try to control 

me." 

http://www.jst.org.in/
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https://www.mind.org.uk/information-support/guides-to-support-and-services/abuse/
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Drug and alcohol use 

Some people may develop symptoms of schizophrenia after using cannabis or other 

recreational drugs. Researchers still aren't sure whether using recreational drugs directly 

causes schizophrenia, or if people who develop schizophrenia are more likely to use 

recreational drugs.If you already have schizophrenia, research shows that using recreational 

drugs may worsen your symptoms. Some studies suggest that people who use high-potency 

cannabis ('skunk') when in recovery are more likely to have a relapse too.Drinking alcohol 

and smoking may also stop medication from effectively treating your symptoms.See our 

pages on recreational drugs and alcohol for more information. 

Genetic inheritance:You are more likely to have schizophrenia if you have a parent or 

sibling who has experienced psychosis. Researchers aren't yet sure why but they think 

that some genes might make it more likely.Living in certain environments seems to 

increase your risk of schizophrenia too. For example, some studies suggest that living in 

cities increases the likelihood, but researchers don't yet know why. 

Differences in brain chemistry:Studies show that people can be more likely to experience 

schizophrenia if their brain development was disrupted during pregnancy or early 

childhood. Changes in brain structure do not appear in everyone with schizophrenia 

though.Some chemicals also seem to behave differently in the brains of people who 

experience schizophrenia. These chemicals are thought to include dopamine, which 

helps to carry messages between brain cells. 

Some research suggests that an imbalance between certain neurotransmitters, including 

dopamine and serotonin, may be one of the causes behind schizophrenia. 

 

 

 

What treatments are there for schizophrenia? 

Experiences of schizophrenia will vary from person to person, as will the treatments that 

work best for them. 

On this page you can find information on: 

 Talking therapies 

 Medication 

 Arts and creative therapies 

 Family intervention 

Can I recover from schizophrenia? 

There isn't currently a cure for schizophrenia. Some people find many of their symptoms get 

better with treatment, while others find that they stop for long periods or never come back. 

For other people schizophrenia is something they learn to live with long-term. 

Talking therapies 

The main type of talking therapy recommended for the treatment of schizophrenia 

is cognitive behavioural therapy (CBT), which helps you identify and change any negative 

thoughts or behaviour that is making your life hard. CBT aims to help you: 

 cope with symptoms of psychosis such as delusions or hearing voices 

 ease stress so your symptoms don't get worse 

 manage any side effects from medication 

 cope with other problems like social anxiety and depression, which people with 

schizophrenia may also experience. 

Talking therapies for schizophrenia should focus on helping you cope with your symptoms, 

rather than trying to convince you that your beliefs or experiences are wrong. 

http://www.jst.org.in/
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With all types of counselling or psychotherapy, the most important thing is the quality of the 

relationship you develop with your therapist. Therapy is far more likely to be successful if 

you find your therapist supportive and helpful.Some research suggests that schizophrenia is 

caused by trauma at a young age, so it may also be worth exploring the option 

of psychodynamic therapy. This type of therapy will help you to understand deep-rooted or 

unconscious thoughts.for more information see our pages on talking therapy and counselling, 

which includes advice on how to find a therapist or counsellor. 

"A lot of people want help with understanding why they are experiencing their symptoms and 

want help to live their lives without distress. The goal isn't always to eradicate symptoms but 

to understand them, tolerate distress and address any deeper problems." 

 

Medication 

If you are first diagnosed during a psychotic episode, you are likely to be offered 

medication. Doctors usually prescribe antipsychotic drugs (also known as neuroleptic 

drugs or major tranquilisers) to help with schizophrenia. 

Medication for schizophrenia affects people in different ways. Some people find it helps 

reduce symptoms of psychosis, while others don't feel much better.When taking 

antipsychotics for schizophrenia, you may find that you: 

 have side effects – it's best to tell your doctor about these 

 need to try more than one type of medication before you find what works for you 

 take them for a short time only, or need to be on them long-term. 

See our page on antipsychotics for more information. 

Medication really helps some people but isn’t right for others. Before deciding to take any 

drug, it's important to make sure you have all the facts you need to make an informed choice. 

See our pages on things to consider before taking medication and your right to refuse 

medication for more information. 

If you want to stop taking medication 

Some people find antipsychotics unhelpful or want to stop taking medication because they 

feel better. It's important not to stop suddenly as this can cause withdrawal symptoms. 

Reducing your dose slowly is important. 

It's best to speak to your doctor or care team if you want to stop taking medication, even if 

you don't think you need it any more 

 Treatmet for  screzophrenia 

Electroconvulsive therapy (ECT) is a remarkably effective treatment for major depressive 

disorder, but is less commonly utilized for treatment of psychotic disorders. Recent literature 

indicates that ECT can be a useful strategy for a wide range of psychotic disorders, including 

treatment-resistant schizophrenia. The purpose of this review is to examine the extant 

literature on ECT in schizophrenia with a primary focus on its efficacy, its impact on 

cognitive function, the role of maintenance ECT, and the potential role of neuroimaging 

biomarkers to provide more precise ECT treatment strategies. We evaluated the available 

literature, with a particular focus on prospective, randomized trials. Our review suggests that 

ECT can be an effective treatment strategy in this severely ill patient population. Studies 

suggest that while ECT in schizophrenia is a safe treatment modality, the potential for 

cognitive impairment must always be carefully weighed. The use and investigation of new 

biomarker strategies for the pharmacological treatment of schizophrenia, and the extension of 

these approaches to ECT are also discussed.Methods :A computerized search was performed 

on the literature published on PubMed in English language using the search query (ECT 

[Title/Abstract] OR Electroconvulsive Therapy [Title/Abstract] OR Electroconvulsive 
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Treatment [Title/Abstract]) AND (Psychosis [Title/Abstract] OR Schizophrenia 

[Title/Abstract]). The search results totaled to 983 articles. Each reference was inspected to 

ensure that only studies containing information exclusively regarding the use of ECT in 

schizophrenia were included. References cited in each study were also screened manually, to 

assure that no study was left out of the search. The study design characteristics, demographic 

data, and ECT techniques and medication status are included in TablesTables1 and 2, 

respectively.Table  

1Study design  
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Table 2. 

ECT technique and medications 

 

Results of ECT TREATMENT:Efficacy 

The impact of ECT in the treatment of schizophrenia can be inferred from large datasets. Lin 

et al. [13] conducted the largest study to date to explore the effectiveness of ECT 

augmentation on long-term clinical outcomes. They completed a retrospective mirror-image 

study utilizing data from the National Health Insurance Research Database in Taiwan. They 

identified 2,074 individuals hospitalized for schizophrenia who were receiving ECT for the 

first time and compared their outcomes to a randomly selected and carefully matched 

comparison group. The authors found that patients treated with ECT had significantly 

reduced rates of psychiatric hospitalization during the posttreatment period. This effect was 

more pronounced in patients treated with higher doses of antipsychotics or with clozapine. 

Initial controlled studies conducted with typical antipsychotics suggest that ECT is a valid 

augmentation strategy in schizophrenia, although the results are ambiguous. These 

http://www.jst.org.in/
https://www.karger.com/Article/Fulltext/497376#ref13
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discrepancies arise partly due to methodological variabilities, particularly regarding the 

populations studied and the number of ECT sessions. Moreover, few studies are truly 

randomized controlled double-blind trials, using sham ECT as a control condition, since the 

use of sham ECT presents significant ethical issues as the risks of anesthesia without 

treatment are considerable. 

Cognitive Side Effects 

A frequently reported side effect of ECT is a transient cognitive impairment, and this may be 

especially germane in patients with schizophrenia, as it is commonly associated with 

cognitive problems. Data on cognition and ECT in schizophrenia were collected in the 

aforementioned Taylor and Fleminger [15] study. The authors studied 20 patients with a 

diagnosis of schizophrenia who were treated with the equivalent of 300 mg chlorpromazine a 

day for 2 weeks, and those who showed no improvement were included in the final study. 

Patients were randomly assigned to receive up to 12 procedure sessions of either real or sham 

ECT as an adjunct to their drug treatment. Twenty-four hours after the last treatment, and 

only at this point, the patients in the ECT group rated themselves as subjectively more 

impaired than those in the sham ECT group. Nurses’ rating, which were not blinded, showed 

a similar difference. No specific details were provided regarding rating scales used. Objective 

testing conducted via the Wechsler Memory Scale showed a tendency toward improvement in 

the ECT group after 6 treatments, some deterioration at the end of the course, but full 

recovery one month after completing treatment. However, the differences between the groups 

on these memory scores were not significant. 

de la Serna et al. [27] published a 2-year follow-up study of cognitive function in 

schizophrenia spectrum disorders among adolescent patients treated with ECT. The sample 

consisted of 9 adolescent patients in the ECT group and 9 adolescent subjects matched by 

age, socioeconomic status, diagnostic and Positive and Negative Syndrome Scale (PANSS) 

total score at baseline. Clinical and neuropsychological assessments were administered at 

baseline pre ECT and again at a 2-year follow-up. The study showed no significant 

differences over time in clinical (as assessed by the PANSS) or cognitive (as assessed by the 

Neuropsychological Examination Scale) variables between the ECT group and the non-ECT 

group at 2-year follow-up. Similarly, Rami et al. [28] followed ten patients with TRS, as per 

the Kane et al. [8] criteria. Patients were treatment with maintenance ECT for over a year, 

with bitemporal placement and a mean intersession interval of 37 days. When compared to 

matched controls, the authors found no significant differences between groups in terms of 

cognition as measured by the Wechsler Memory Scale, Rey Auditory Verbal Learning Test, 

Wechsler Adult Intelligence Scale, and Tails Tower of Hanoi and FAS-test. They were 

unable to find any correlation between the number of previous ECT treatments and any 

cognitive measure. This may be due to the small sample size of the study likely under 

powering statically significance. 

Cusa et al. [29] published a prospective, open study to evaluate the effects of ECT 

augmentation of antipsychotics on cognitive functions in patients with TRS. Thirty-one 

patients were included and evaluated on both clinical (PANSS and CGI) and cognitive 

(California Verbal Learning Test Second Edition, Benton Visual Retention Test, Wechsler 

Adult Intelligence Scale and Stroop) measures before and after completion of a course of 

ECT. Overall, none of the neurocognitive domains showed a significant decline after ECT. In 
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fact, some domains such as immediate and delayed verbal memory and executive functioning 

showed statistically significant improvements. 

Tor et al. [30] compared the symptomatic and cognitive outcomes of patients with 

schizophrenia receiving one of 4 ECT modalities: bitemporal ECT with age-based dosing, 

right unilateral (RUL) ECT with seizure threshold (ST)-based dosing, bitemporal ECT with 

ST-based dosing, or bifrontal ECT with ST-based dosing. The Montreal Cognitive 

Assessment and BPRS were administered to 62 patients before and after a course of ECT. 

Overall, there was significant improvement in both the clinical and cognitive measures across 

the patients after their ECT course. The response rates did not differ significantly across the 4 

modalities. This finding suggests that there may be some cognitive benefits during the acute 

course of ECT. 

Maintenance 

The risk of relapse after a successful acute course of treatment is a clinical challenge in 

electroconvulsive (ECT) practice, particularly in cases with a history of marked resistance to 

previous treatments. Retrospective studies indicate that the use of continuation and 

maintenance ECT (C-ECT) is effective in terms of reducing the risk of relapse and 

readmission rates [31, 32]. Unfortunately, few prospective studies regarding maintenance in 

schizophrenia are available. 

In the aforementioned Chanpattana et al. [24] study, 58 patients who met stringent remitter 

criteria during the acute phase were further followed and included in a single-blind 6 months 

continuation treatment study (phase II). Patients were randomized to 3 treatment groups: C-

ECT and flupenthixol combined, C-ECT alone, and flupenthixol alone. After 6 months of 

continuation treatment, relapse rates were 40% for the combination group, as opposed to 93% 

for both other monotherapy groups, suggesting that continued maintenance ECT in 

combination with an antipsychotic may be a worthwhile strategy in this patient population. 

Yang et al. [33] conducted a randomized open trial with 62 patients considered as responders 

to an acute course of ECT for schizophrenia. Patients were assigned to either receive 

risperidone alone or risperidone and ECT augmentation. Maintenance ECT was done once a 

week in the first month, once every 2 weeks in the second month and once a month 

afterwards, for 1 year. Patients assigned to ECT augmentation had a probability of being 

relapse free 0.86 ± 0.07, compared to 0.49 ± 0.1 for the risperidone only group, a significant 

difference. 

ECT Technique 

Electrode placement in ECT is thought to affect efficacy and the adverse events profile of the 

treatment. Three placements, bitemporal (also referred to as “bifrontotemporal” or 

“bilateral”), RUL, and bifrontal placement are commonly used by clinicians. The choice is 

usually based on studies with patients with depression, which suggest that bitemporal and 

bifrontal placements might be slightly better in terms of efficacy, at the expense of slightly 

worse cognitive adverse events. 

The effects of electrode placement on ECT’s efficacy in schizophrenia have been observed in 

several studies. For example, Wessels et al. [34] found that bilateral and unilateral ECT are 

equally effective in the treatment of schizophrenia when combined with thioridazine. 
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However, this study used ECT parameters that are not comparable to modern standards, 

including no anesthesia. 

More recently, Phutane et al. [35] conducted a double-blind randomized controlled study 

showing symptomatic and cognitive superiority of bifrontal over bitemporal electrode 

placements during ECT for patients with schizophrenia. A total of 122 patients were assigned 

to either the bifrontal (n = 62) or the bitemporal (n = 60) group. The clinical instruments 

included the BPRS, Bush-Francis Catatonia Rating Scale, Nurse Observation Scale for 

Inpatient Evaluation, and CGI. At the end of 2 weeks (after 6 ECT sessions), 63% of patients 

assigned to bifrontal placement and 13.2% assigned to bitemporal had met the response 

criterion of 40% reduction in BPRS scores. Moreover, the patients in the bifrontal group had 

significantly better memory performance than the bitemporal group. The authors 

hypothesized that bifrontal ECT avoids direct electrical stimulation to the temporal lobes, 

which may contribute to the decreased cognitive side effects. 

Two studies compared all 3 placements in schizophrenia. Bansod et al. [36] enrolled 82 

patients diagnosed with schizophrenia in a randomized, nonblinded comparison of a fixed 

course of 8 moderately high-dose RUL (n = 24), threshold bifrontal (n = 27), and threshold 

bitemporal (n = 31) ECT. Results suggest that RUL was less effective in reducing positive 

symptom, while BT was associated with greater memory impairment. The authors note that 

the differences reported were small and perhaps clinically insignificant. In the 

aforementioned Tor et al. [30], the efficacy of 3 different placements was compared. No 

single placement showed significant superiority. It should be noted that in this study, 62 

patients were randomized to 4 different groups, and therefore the chance of a type 2 error 

should be considered. 

One of the reviewed studies evaluated the impact of pulse width in efficacy and cognitive 

side effects. In a double-blind, randomized, comparative study, Pisvejc et al. [37] compared 

the efficacy and side effects of brief and ultrabrief pulse stimuli for unilateral ECT in 48 

patients, most diagnosed with schizophrenia (n = 42). After 8 sessions, the authors concluded 

that both pulse widths appear to be associated with significant reduction in BPRS scores, with 

no difference between groups. Furthermore, neither group showed any significant change in 

memory performance. 

Modern ECT techniques seek to maximize efficacy and minimize side effects by using the 

lowest possible dosing charges. Studies targeting patients with depression suggest that an 

electrical charge above the ST is associated with increased cognitive adverse effects. ST is 

determined via the method of titration, where repeatedly increasing stimuli are applied until a 

full seizure is elicited – the last charge used becomes a proxy for the ST. RUL ECT requires 

stimuli much higher than the ST for effective treatment of depression samples [38], while 

with bilateral ECT requires stimuli just above the ST [39]. In our review, one study suggests 

that higher stimuli might accelerate bilateral ECT results with no additional adverse events. 

Chanpattana et al. [40] assigned 63 patients diagnosed with schizophrenia to 3 treatment 

groups: just above ST (1 × ST), twofold ST (2 × ST), and fourfold ST (4 × ST). At the end of 

the study, all groups exhibited similar response rates (52% for the 1 × ST, 52% for the 2 × 

ST, and 55% for the 4 × ST). However, the higher stimulus groups (2 × ST and 4 × ST) 

required 3 fewer treatments to achieve a BPRS score of 25 when compared to the 1 × ST 

group. 
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Neuroimaging Biomarkers of ECT Response 

An emerging area of inquiry is the relevance of neuroimaging biomarkers to treatment 

response in schizophrenia. With ECT, a number of studies have suggested that structural MRI 

measures, such as hippocampal volume, may be predictive of treatment response in 

depression, although the most recent and largest study to date did not find a relationship 

between ECT-induced changes in hippocampal volume and clinical response. With 

schizophrenia, however, there has been a dearth of studies examining neuroimaging 

biomarkers of ECT treatment response. 

A potential avenue for the identification of neuroimaging biomarkers of ECT response is the 

use of resting state MRI (rsMRI). rsMRI assesses the level of activity in regions across the 

brain; the regions where activities are correlated with each other are assumed to functionally 

connected, and may define networks of functional connectivity. As schizophrenia has been 

hypothesized to be a dysconnectivity syndrome, it seems plausible that effective treatments 

may work via effects on connectivity and that baseline connectivity patterns could represent a 

biomarker of treatment response. 

Data in support of this hypothesis have been reported by several groups who have found that 

baseline connectivity predicted response to second-generation antipsychotic agents. For 

example, our group has conducted a study in which first-episode schizophrenia patients 

underwent rsfMRI scanning at the initiation of a 12-week trial of randomized, double-blind 

controlled treatment with risperidone or aripiprazole [41]. This study found that an index of 

striatal connectivity predicted response to antipsychotic treatment in 2 cohorts of subjects, 

including a cohort of first-episode schizophrenia patients (Fig. 1). Receiver operator 

characteristic curves demonstrated potential clinical utility with 80% sensitivity and 75% 

specificity for prediction. 

Fig. 1. 

The relationship between the striatal connectivity index and clinical response to treatment in 

four groups (first episode schizophrenia-responders; first episode schizophrenia-non-

responders; generalizability cohort-responders; generalizability cohort-non-responders). 

 
Data of this kind are now being collected in schizophrenia patients treated with ECT. 

Thomann et al. [42] observed an ECT-induced increase in the right amygdala and 

hypothalamic functional connectivity in a group of patients with major depression and 
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schizophrenia. Huang et al. [43] reported that increased connectivity in one particular 

network, the default mode network, was associated with ECT treatment. Further studies, 

however, that assess baseline neuroimaging predictors of ECT response are needed, however, 

to truly identify biomarkers of ECT response in schizophrenia. 

Discussion 

The primary purpose of this review was to examine the literature of the effectiveness of ECT 

augmentation on treatment refractory schizophrenia. To date, several studies have suggested 

that ECT augmentation is a safe, efficacious treatment option for this severely ill patient 

population, which results in minimal cognitive side effects and in some cases improved 

cognition. Although most controlled studies used bilateral placements, available literature is 

still inadequate to make definitive statements regarding specific techniques for ECT in 

schizophrenia. Further research, particularly large randomized controlled trials, focused on 

the effectiveness of ECT in combination with antipsychotic treatment as well as potential 

neuroimaging biomarkers of treatment response is encouraged. 

Brain structure and its relationship with early outcomes 

If brain alterations could be used to predict, as early as possible, which patients are destined 

to have a poorer response to the first few weeks or months of treatment with antipsychotic 

medications (the main stake for the treatment of psychosis), we could implement 

interventional strategies targeted at this specific subgroup. Currently, we treat the first 

psychotic episode on a trialand-error basis, and we simply have no way of saying who will 

respond to the first antipsychotic drug and who might benefit from longer or different 

interventions. In fact, we know that only -≈55% of patients respond to antipsychotics in the 

first 12 months of treatment.18 Yet, this early response is thought to be one of the strongest 

predictors of subsequent functional and clinical outcomes in psychosis.19,20 

A pooled analysis, published in 1992, examined the relationship between response to 

antipsychotics and brain measures, such as ventricular-brain ratio, sulcal prominence, third 

ventricles, and other brain measures.21 The authors found that the composite effect sizes were 

very small and did not reach statistical significance. However, recent studies have lent 

renewed support to the notion that alterations in both gray and white matter may be 

associated with a poorer response to antipsychotics, possibly because they used more 

homogeneous populations, or in some cases, better imaging acquisition approaches and more 

sophisticated methods of analysis. For example, Zipursky and colleagues22 examined global 

tissue volumes in firstepisode psychosis patients, and found that subjects with a poorer 

response (defined as having a lower reduction in symptom severity from baseline) to the 

antipsychotic haloperidol in the first month of treatment had smaller cortical gray matter 

volume than those who showed symptomatic improvement. Relatively consistent data have 

been reported on the relationship between response to clozapine and brain structure. Cortical 

measures, such as sulcal enlargement, particularly in the prefrontal cortex, have been 

frequently related to poor response to clozapine in patients with chronic schizophrenia.23-25 In 

a double-blind, 10-week trial of clozapine and haloperidol, Arango and colleagues26 found 

that a larger prefrontal gray matter volume was associated with better treatment response in 

clozapine-treated patients, but with a poor response in haloperidol- treated patients. They also 

found no relationship between response to these drugs and hippocampal and caudate nucleus 
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volumes. The authors suggested that the presence of larger brain volumes might characterize 

patients who are more likely to benefit from clozapine. This finding is also consistent with 

evidence from a study in patients with treatment-resistant schizophrenia who were treated for 

with clozapine 6 months.27 Patients with a larger baseline volume of the dorsolateral-

prefrontal cortex were more likely to show improvement in their negative symptoms. 

Interestingly, amelioration of positive symptoms was related to a larger temporal cortex 

volume, and amelioration of disorganization symptoms was inversely related to hippocampal 

volume. Another temporal area has been reported as being related to early outcome—the 

parahippocampal gyrus. Using voxel-based morphometry, Bodnar and colleagues28 found 

that the parahippocampal gyrus was significantly smaller in first-episode psychosis patients 

who, after 6 months of antipsychotic treatment, had not remitted, compared with those who 

had achieved remission. Furthermore, by building a classification model using 

parahippocampal gray matter concentration, they were able to correctly classify remission 

status in 79% of the cases. In another study of patients with established schizophrenia treated 

with olanzapine or risperidone, 3-week response to these antipsychotics was associated with 

smaller volumes of other areas, such as the insula and rectal gyrus, and larger volumes of the 

basal ganglia.29 

White matter has also been associated with treatment response, but the evidence is 

considerably more scant. Response to antipsychotics was evaluated by Garver and colleagues 

in a small sample of patients with schizophrenia after 28 days of treatment.30 Here, somewhat 

counterintuitively, the 8 patients who responded to antipsychotics showed worse white matter 

microstructural integrity than the 5 patients who did not respond to medication. Of note, 

individuals, in this study, had an established illness, and therefore, had taken other 

antipsychotics prior to this treatment. In contrast, studies in antipsychotic naive or minimally 

treated patients have the advantage that any structural brain alterations would be less likely to 

reflect the effect of antipsychotics on brain structure,17 and more likely to be a marker of 

illness. Luck and colleagues31 analyzed a sample of first-episode psychosis patients using 

DTI, and then reassessed them at 6 months, which is when they classified them as having 

either a poor or good treatment outcome. They specifically examined three white matter tracts 

connecting frontal and temporal regions: the cingulum, the superior longitudinal fasciculus, 

and the uncinate fasciculus. Patients with a poor outcome showed greater alterations in white 

matter integrity in the superior longitudinal fasciculus and uncinate than patients with a good 

outcome, suggesting that abnormal fronto-temporal connectivity may represent an early 

marker of short-term clinical outcomes. 

Our group has also recently focused on the evaluation of the relationship between 

neuroanatomical markers in white and gray matter at the time of presentation, and response to 

treatment at 12 weeks.32,33 This is a time when all patients would have received at least one 

full therapeutic course of antipsychotic medication. We examined white matter integrity, 

using DTI and tractbased spatial statistics, to assess FA in a large sample of patients at their 

first episode of any psychosis.33 We operationalized response to treatment as having achieved 

symptomatic remission according to the criteria of the Schizophrenia Working Group.34 We 

found that already at illness onset, patients who subsequently did not respond (n=40) had 

lower FA than healthy controls in the uncinate, cingulum, and corpus callosum. Furthermore, 

they also had lower FA in these regions than patients who responded to treatment (n=40;) 
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figure 1. 

 
White matter maps of differences between nonresponders and responders. The figure 

shows areas of significantly decreased fractional anisotropy in nonresponders when 

compared with responders, at baseline (A) (P<0.05; Family-Wise Error [FEW]-

corrected) and at 1 2-week follow-up (B) (P<0.05; FWE-corrected). Fractional 

anisotropy white matter skeleton is represented by green voxels displayed on a 

background image that corresponds to the mean fractional anisotropy image in 

standard Montreal Neurological Institute (MNI) MNI152 brain space (radiological 

view), with the coordinate number on top. Red-yellow voxels represent regions in which 

the fractional anisotropy was significantly lower in the nonresponder group relative to 

the responder group. From reference 33: Reis Marques TR, Taylor H, Chaddock CA, et 

al White matter integrity as predictor of response to treatment in first episode 

psychosis. Brain. 2014;137:172-182. © 2013, Oxford University Press. 

Table I 

White matter regions of fractional anisotropy reduction between nonresponders and 

responders at baseline. JHU, Johns Hopkins University; MNI, Montreal Neurological 

Institute. a Obtained by dividing the number of significant voxels within each regional 

mask by the total number of voxels in that mask. From reference 33: Reis Marques TR, 

Taylor H, Chaddock CA, et al White matter integrity as predictor of response to 

treatment in first episode psychosis. Brain. 2014;137:172-182. © 2013, Oxford 

University Press. 

       JHU white 

matter 

atlastregion 

Significant 

cluster size (n° 

voxels) 

Region 

significant 

(%)a 

t-

statistic 

MNI coordinates 

of peak voxel 

(mm) 
  

       
    

X Y Z 

       Uncinate 
      

       
Left 70 91% 3.38 -33 -6 

-

14 

       Right 59 86% 2.24 35 -4 -
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       JHU white 

matter 

atlastregion 

Significant 

cluster size (n° 

voxels) 

Region 

significant 

(%)a 

t-

statistic 

MNI coordinates 

of peak voxel 

(mm) 
  

       
    

X Y Z 

14 

       Fornix 
      

       Left stria 

terminalis 
270 76% 2.98 -34 

-

11 

-

15 

       Right stria 

terminalis 
11 4% 2.64 34 

-

11 

-

15 

       Corticospinal 
      

       
Left 203 75% 1.92 9 

-

29 

-

23 

       
Right 135 51% 3.02 10 

-

27 

-

27 

       Cerebral 

peduncle       

       
Left 436 72% 2.35 -9 

-

29 

-

20 

       
Right 360 59% 3.40 10 

-

28 

-

19 

        

External capsule 

 

 

      

       
Right 781 67% 2.48 36 -7 

-

13 

       
Left 790 61% 4.36 -35 -8 

-

13 

       Internal capsule 
      

       
Left posterior limb 575 66% 2.64 -20 

-

14 
0 

       Right anterior limb 480 
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Voxel clusters showing differences in gyrification among responders, nonresponders, 

and healthy controls. Clusters of spatially contiguous suprathreshold voxels indicating 

higher gyrification for each between-group comparison are displayed in red, yellow, 

and purple. There were no clusters of reduced gyrification in these between-group 

comparisons. All clusters are displayed on a reconstructed average white matter surface 

(fsaverage in the FreeSurfer software) and sun/ived multiple testing using Monte Carlo 

simulation with a cluster inclusion criterion of P=0.05. The left hemisphere is on the left 

side of the image, and the right hemisphere is on the right side. The exact values of 

dusterwise probability for the clusters are presented in Table III. From reference 32: 

Paianiyappan L, Marques TR, Taylor H, et al Cortical folding defects as markers of 

poor treatment response in first-episode psychosis. JAMA Psychiatry. 2013;70:1031-

1040. Copyright © 2013, American Medical Association. 

Table III 

Group differences in gyrification among responders, nonresponders and healthy 

controls. The threshold for inclusion into a duster is P<0.05. From reference 33: Reis 

Marques TR, Taylor H, Chaddock CA, et al White matter integrity as predictor of 

response to treatment in first episode psychosis. Brain. 2014;137:172-182. © 2013, 

Oxford University Press. 
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Cortical region Talairach 

coordinates of the 

peak 

Cluster size 

(mm2) 

Clusterwise 

probability 

Healthy controls > all patients    

Left posterior 

cingulate/precuneus 

-8,-40,41 8304 0.0001 

Left precentral -41,-12,48 3589 0.0001 

Left middle/inferior frontal -35,26,12 1167 0.0440 

Right mid die frontal cortex 33,23,43 1304 0.0003 

Right inferior parietal 45,-58,36 755 0.0364 

Responders > nonresponders    

Left insula/central sulcus -57,-8,10 3697 0.0001 

Right insuIa/lateral temporal 37,-13,2 6703 0.0001 

Left superior frontal/mid-

cingulate 

-9,32,27 5080 0.0001 

Left middle frontal gyrus -35,51,-1 2581 0.0001 

Healthy controls > 

nonresponders 

   

Left posterior 

cingulate/precuneus 

-9,-49,26 7219 0.0001 

Left precentral -37,7,37 3775 0.0001 

Right superior/middle frontal 20,33,34 3415 0.0001 
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Cortical region Talairach 

coordinates of the 

peak 

Cluster size 

(mm2) 

Clusterwise 

probability 

Right superior temporal 53,-30,3 1811 0.0001 

Right cuneus/linguaI gyrus 10,-58,2 4382 0.0001 

Right insula/lateral temporal 37,-13,2 4502 0.0001 

Left middle frontal -38,43,5 2330 0.0001 

Right angular gyrus 45,-59,36 1415 0.0020 

Left inferior temporal -53,-28,-24 792 0.244 

Left orbitofrontal -33,20,-17 1077 0.0030 

Healthy controls > responders    

Left lingual -4,-82,1 862 0.0151 

Non-affective psychosis < 

affective psychosis 

   

Right insula/superior temporal 37,-12,2 5778 0.0001 

Right inferior temporal 51,-27,-22 7245 0.0001 

Left insula/inferior frontal -42,19,7 5870 0.0001 

Left middle frontal -22,44,20 1037 0.0049 

Right subgenual anterior 

cingulate 

7,15,-17 1245 0.0007 

Right posterior 41,-81,6 1809 0.0001 
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Cortical region Talairach 

coordinates of the 

peak 

Cluster size 

(mm2) 

Clusterwise 

probability 

cingulate/precuneus 

Left lateral occipitotemporal -49,-62,-2 4116 0.0001 

Left posterior cingulate -4,-,15,31 1310 0.0004 

Conclusion 

These have all been shown to improve treatment adherence and reduce relapse 

rates,46,47 eventually improving outcome. At the same time, they could help identify those 

patients most likely to have a good remitting illness after their first episode, who could then 

avoid long-term exposure to antipsychotic medication. Furthermore, the identification of gray 

matter and connectivity markers that characterize poor response poses the question of 

whether these markers could be used in patient stratification in clinical trials of new treatment 

strategies, or even to inform drug development of agents that can enhance and restore brain 

connectivity, which may elicit a better response in those who currently do not respond to 

available antipsychotics. 
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