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Introduction
It is interesting how human thought process works and how 

a slight incongruity in neurotransmitters can make the brain 
“go nuts”. According to DSM-5, two of any of the five symptoms 
of delusions, any type of hallucinations, disorganized speech, 
disorganized behavior or abnormal behavior and negative 
symptoms must persist for at least six months to diagnose a 
person with Schizophrenia. Symptoms must be enough to cause 
functional decline. History of Schizophrenia dates back in 1887, 
when Kraepelin first recognized it as a distinct mental disorder. 
But the word “Schizophrenia” came less than hundred years ago. 
In the past, research scientists and physicians have strived to 
fight this debilitating illness by different means. Treatment of 
Schizophrenia has evolved over many years and now, a menu of 
options is available to fight this disease. 

Schizophrenia is incapacitating not only for the person 
suffering from it, but, it exhausts the whole family and the 
society in general. According to a survey in 2002, the overall 
expenditure of Schizophrenia in USA is appraised to be 62.7 
billion dollars yearly, among which 22.7 billion is spent explicitly 
on “healthcare”. This 22.7 billion is a combination of 8 billion 
disbursed in long term care, 7 billion spent on outpatient, 5 billion 
on drugs and 2.8 billion expended in inpatient. This explains 
Crown et al.’s evaluation that approximately 40 to 60 percent 
of persons suffering from Schizophrenia will experience life-
long deterioration. The burden of Schizophrenia on the society 
involves not only the cost of healthcare but also unemployment, 
the strain on families involved in care, cost of law enforcement 
and shelter homes Wu [5]. 
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Current Treatments
The aim of treating Schizophrenia is to conform to three 

goals, which include the eradication of symptoms, ensuring a 
higher quality of life and establishing compliance. In each patient 
encounter, the first step towards treatment involves reaching 
a correct diagnosis, with the help of clinical, psychosocial, 
laboratory and radiology outcomes. The approach to a correct 
“treatment modality” comes afterwards. This also involves 
the correct setting in which the Schizophrenia person will be 
getting services. Establishing a physician patient relationship 
is significant in the future compliance to treatment in every 
psychiatric patient, including the Schizophrenics. A 30-item 
Positive and negative syndrome scale (PANSS) was established 
to assess the relationship between positive and negative 
symptoms of Schizophrenia and the severity of illness. In this 
study on 101 Schizophrenics, it was pioneered that positive and 
negative scores were inversely correlated and hence “mutually 
exclusive” Kay [5]. 

Medication Options 
Research scientists have endeavored for decades to 

find the best possible treatment for Schizophrenia. In 1966, 
diphenonucleotide (DPN) has been tested Bowers [6]. In 
1982, a trial on Apo-morphine was conducted in the treatment 
of Schizophrenia Levy [7]. Unfortunately, it was effective in 
neither the treatment of psychosis nor tardive dyskinesia. 
Currently, there are pharmacologic and non-pharmacologic 
therapies available for rehabilitation of a Schizophrenia person. 
Despite a menu of options available in treating schizophrenia, 
anti-psychotics are considered the backbone of treatment for 
Schizophrenia, proven effective in hundreds of clinical trials. On 
the basis of data from 1995 to 2002, the pharmacologic options 
in the palliation of negative symptoms in a Schizophrenia person 
include typical and atypical antipsychotics, antidepressants, 
glutaminergic medications, estrogens and the anti-seizure 
medications Möller [8]. However, the addition of anti-epileptic 
drug to treatment regimen of negative symptoms is not fruitful 
according to available data. 

In the past decade, head-to-head clinical trials have been 
conducted on the efficacy of second generation anti-psychotics 
over first generation anti-psychotics. Typical ant-psychotics i.e., 
first generation anti-psychotics, first came into the market in 
1950s and Atypical anti-psychotics i.e., first became available in 
1990s Clinical Antipsychotic Trials of Intervention Effectiveness 
(CATIE) was conducted to compare the first generation 
perphenazine with second generation agents. It was concluded 
after this trial that perphenazine has efficacy similar to second 
generation agents and does not show EPS in moderate doses. 
Olanzapine was proven to be beneficial than other atypical anti-
psychotics in this study despite its effects on weight gain and 
Diabetes Mellitus. Ziprasidone was effective in weight loss and 
clozapine for patients who had discontinued their medication in 
the phase 1 of the trial Manschreck (2007).

The first and second generation anti-psychotics for the 
treatment of Schizophrenia were compared in a meta-analysis 
Leucht [9]. Four of the second-generation anti-psychotics i.e., 
amisulpride, clozapine, olanzapine and risperidone exhibited 
better efficacy. Except these four second generation anti-
psychotics, none of the other medications of this class showed 
more efficacy than the first-generation anti-psychotics in this 
meta-analysis. Additionally, second generation anti-psychotics 
have lesser extra pyramidal side effects than haloperidol and 
some ofsecond generation have less EPS than low potency first 
generation anti-psychotics (FGA) Leucht [9]. Second generation 
anti-psychotics (SGA), except ziprasidone and aripiprazole; 
induce more weight gain than first generation anti-psychotics 
Leucht [9]. 

In another study, the Quality of Life (QOL) of patients receiving 
FGA and SGA was compared. Although, olanzapine causes weight 
gain and an increase in BMI, but those Schizophrenia persons 
receiving SGA had better QOL than those patients receiving FGA 
Gründer [2]. 

In the early severe phase of Schizophrenia, olanzapine and 
risperidone have ascertained to be valuable in elimination of 
symptoms. However, in mild symptoms of Schizophrenia, they 
did not show greater efficacy. The adverse events reported by 
the patient should always be weighed in comparison to the 
benefits of the anti-psychotic prescribed Furukawa [3]. Similarly, 
according to a randomized clinical trial in 2015, in the early phase 
of Schizophrenia i.e., after the first episode of Schizophrenia, oral 
and injectable forms of second generation anti-psychotics were 
compared for their efficacy. Injectable forms of anti-psychotics 
are usually not prescribed after the first episode. This clinical 
trial served as a “game changer” and it demonstrated that long 
acting injectable risperidone surpassed correspondence to the 
medication regimen, prevention of relapse and dominated in 
the control of psychosis as compared to the oral formulation 
of risperidone. Additionally, injectable risperidone given after 
the first episode of Schizophrenia can also improve cognition 
Subotnik [4]. 

A considerable research has been executed about the 
add-on therapies of Schizophrenia. Previously, dopaminergic 
antagonism has been extensively studied as a countermeasure 
approach to anti-psychotics. A recently studied approach is 
the agonism of N-Methyl D-Aspartate Receptor (NMDAR), as a 
counteraction of hypoactive NMDAR, noticed in Schizophrenia 
Lane [10]. A double-blind, randomized control trial on the 
efficacy of Benzoic acid as an add-on therapy for Schizophrenia 
was performed. Benzoate’s adequacy was proved in all areas 
of treatments in Schizophrenia such as cognition and positive 
symptoms. Neurocognition was assessed by scales recommended 
by National Institute of Mental Health (NIMH) i.e., PANSS total 
score, Scales for assessment of Negative Symptoms-20 items, 
Quality of Life scale (QOL), Global assessment of function, 
Clinical Global Impression and Improvement scale. Prior to 
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this research, there has been debate on dietary Benzoic acid 
in terms of improving Schizophrenia symptoms Lane [10]. 
Similarly, in another trial D-Serine, which is a natural NMDAR 
modulator, has proven beneficial in the eradication of prodromal 
symptoms including the negative symptoms in Schizophrenics. 
D-Serine was specifically studied for the prodromal stage, as 
NMDAR agonists have been studied for full blown symptoms of 
Schizophrenia before Kantrowitz [11]. 

In a latest meta-analysis by Correll et al. [12], pharmacologic 
co-treatments in form of addition of another psychotropic 
medication to the anti-psychotic monotherapies for treatment 
of Schizophrenia were studied. The aim was to analyze the 
augmentation of overall symptom domain of Schizophrenia in 
relation to the anti-psychotic monotherapy. It was concluded 
in 21 interventions of the meta-analysis that cotreatments are 
beneficial. However, higher quality clinical trials are required 
for any further recommendation strategies regarding this idea 
Correll et al. [12]. 

Which Medications have proven Effective in 
Preventing Relapse of Schizophrenia in Clinical 
Trials?

“Relapse” is a term used in Schizophrenia when a patient 
fails his therapy, is re-hospitalized, is suicidal, declines to 
comply or dies. Clozapine, a second-generation anti-psychotic, 
has shown efficacy in prevention of these events. Similarly, long 
acting injections of anti-psychotics have proven beneficial in 
preventing relapse. However, oral formulations have elevated 
hazards of backsliding. This development is corresponding to the 
latest cohort study on 29,823 schizophrenic patient populations, 
published in July 2017 Tiihonen [13]. 

Now raises the question of which long acting injectable form 
to be used for maintenance of Schizophrenia. Should it be the 
first generation or the second-generation anti-psychotic? To 
answer this question, we have looked into the recent clinical 
trials in this regard. Haloperidol Decanoate is the long acting 
injectable form of first generation anti-psychotics, which has 
been traditionally used for a long time as a maintenance therapy 
of Schizophrenia. Paliperidone palmitate is a newer long acting 
injectable anti-psychotic, which is an active metabolite of 
Risperidone. Risperidone injectable form has been available 
since 2003 in the market. However, there were a few backsides 
to it i.e., it had to be administered every two weeks and required 
to be refrigerated. Whereas, in 2009, its active metabolite 
Paliperidone was introduced, this does not require refrigeration 
and is administered every month Mc Evoy [14].

ACLAIMS (A Comparison of Long-acting Injectable 
Medications for Schizophrenia) is a double blind clinical trial 
comparing Haloperidol Decanoate with Paliperidone Palmitate. 
No statistically significant difference was found between the 
efficacies of these two injectable forms. Similar conclusions 

were drawn from the previous CATIE trial, as discussed in the 
previous section of this article McEvoy [14]. 

Which medications is Effective in Treatment Resistant 
Schizophrenia?

Schizophrenia persons who do not recover cognitively, 
socially and psychologically and are unable to get back to a social 
setting are termed as treatment resistant. In the 1950s, when 
phenothiazines were introduced in the market, those patients 
which did not respond to the drug were considered treatment 
resistant. However, over the years the definition has changed. 
It is estimated that around 30% of Schizophrenia persons will 
show treatment resistance Mouchlianitis [15]. 

Presently, there is not enough data in form of blinded studies, 
to ascertain which drug is efficacious in this patient population. 
However, clozapine has noteworthy effects demonstrated 
consistently by meta-analysis Samara (2016) .Thus, clozapine 
is so far considered the drug if choice in treatment resistant 
Schizophrenia. In a systematic search on PUBMED from January 
1980 to April 2015, neurologic changes on imaging of brain were 
studied. The reason of this search was to catalog neuroimaging 
changes and identify the patients at an earlier stage. Treatment 
resistant patients were consistently found to have reduced gray 
matters and perfused frontotemporal regions whereas treatment 
responsive group demonstrated increased white matter and 
perfusion of basal ganglia. Those patients treated with clozapine 
showed reduced caudate nucleus volume. Hence, there were 
some neurobiological changes found in treatment resistant 
group, which should be further studied in future Mouchlianitis 
[15]. 

Treatment Recommendations For Smoking and 
Substance use Disorder in Schizophrenia

The association of cigarette smoking as a risk factor for 
Schizophrenia is established and is currently being studied. 
However, the use of cannabis as a causal risk factor for 
Schizophrenia is also a question to many authors as cannabis 
use has a complicated association with smoking Gage [16]. In 
a meta-analysis, the association of daily tobacco smoking with 
earlier age of onset of and a higher risk of a psychotic illness 
have been studied by Gurillo and colleagues. Authors have also 
studied the relation between smoking and mortality. Smoking 
and other environmental risk factors can be a cause of increased 
mortality in Schizophrenia patients, and reducing these factors 
can decrease the mortality in Schizophrenia Gurillo [17]. 
Also, the use of tobacco is associated with poor outcomes of 
substance abuse treatment. Tobacco use minimizes the response 
to medications and increases the risk of suicidal behaviors. 
Hence, mental health professionals should treat tobacco use 
and substance use disorder along with the treatment regimen of 
Schizophrenia Prochaska [18]. 
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Verinicline is an agonist at nicotinic acetylcholine receptor 
and prevents the binding of nicotine at α4β2 receptors. Hence, 
has gained popularity for the treatment of smoking cessation. 
The use of verinicline in smoking cessation for Schizophrenics is 
being extensively studied. In a double blind, placebo controlled 
trial; moderate dose of verinicline has beneficial effects in 
treating Schizophrenics with specific biomarkers. It had positive 
effects on spatial working memory, sustained attention and 
improved executive function and processing speed Hong [19]. 

Effects of Different Therapies on Cognitive 
Impairment

Cognitive impairment in Schizophrenia has biologic and 
genetic linkages, which can be beneficial when treating it 
Dickinson [20] In a recent blinded trial based on the results of 
12 studies, the factors that effected cognition were studied by 
the standard Measurement and Treatment Research to Improve 
Cognition in Schizophrenia Consensus Cognitive Battery (MCCB). 
There were no significant differences found in the MCCB in 
treatment group and placebo groups Keefe [21]. 

Psychotherapeutic Interventions
According to APA guidelines, pharmacologic treatment 

is not the only intervention in patients with Schizophrenia, 
psychotherapeutic interventions are equally important. 
Medications reduce the psychotic symptoms but do not provide 
complete cure. Scaling down of symptoms does not necessarily 
mean one can function better socially. Psychotherapy and social 
support improve the functioning of a Schizophrenia person. 
These techniques can be used in acute and post-acute phases 
of Schizophrenia Pekkala et al. [22]. Describes in his Cochrane 
database the results of psycho education in Schizophrenia. 
According to his analysis, any type of psychotherapeutic 
intervention decreases the rate of relapse and readmission in 
Schizophrenia persons. This study showed positive effects of 
psychotherapies on the health of individuals with Schizophrenia 
Pekkala et al. [22].

Cognitive Behavioral Therapy
It has been estimated that around 75% of the Schizophrenics 

cease taking the medications 18 months after use due to 
changing or not taking the treatment regimen. This population 
has more frustration owing to treatment. Even in those 
compliant to their medications, 50% continue to experience 
the psychotic symptoms. Such cases can be avoided by timely 
psychotherapeutic intervention. Several trials and studies have 
demonstrated the efficaciousness of CBT in stabilization of 
psychosis related to Schizophrenia. Previously, CBT has been 
used to treat depression and anxiety, but now it has gained 
popularity in treating psychotic symptoms. It is used in adjunct 
to the pharmacotherapy for treating Schizophrenia. Cognitive 
behavioral therapy is a short-term treatment approach. Its 
objective is to modify the way patients think and hence, behave. 

It inculcates positive attitudes towards daily life issues and 
emotional problems the patients face. CBT is usually given 
weekly and is goal-directed. The therapist and the physician 
are engaged in conversation for about 50 minutes. Patients are 
taught the principles of coping mechanisms which allow them to 
better function independently Rathod [23]. 

In a recent study in which the cost-effectiveness of different 
treatment regimens adopted for Schizophrenia was studied, it 
was demonstrated that the most cost-effectiveapproach was 
atypical anti-psychotics with psychotherapy Rathod [23]; Wykes 
et al. [24]. Explains in his meta-analysis the different effect sizes 
of various symptoms of Schizophrenia when targeted by CBT 
Wykes et al. [24] 2008). Positive effects on positive symptoms, 
negative symptoms, mood, affect and anxiety were noted but no 
effects on hopelessness were exhibited. In another “randomized 
control study for persistent symptoms of schizophrenia 
resistant to medications”, CBT showed positive results in 
both the eradication of positive and negative symptoms when 
patients are followed for 9 months. These results are seen in 
Schizophrenics who are resistant to the effects of anti-psychotic 
medications Sensky [25]. 

Family Intervention Programs
Family intervention programs target the struggling 

Schizophrenic patients and their families. Relatives of 
Schizophrenics are professed on their behaviors with the 
patient. Also, it has been previously demonstrated that those 
patients whose families condemn and find faults in them, have 
a higher rate of relapsing and failing treatment Pharoah [26]. 
In a meta-analysis of 53 RCTs, it was demonstrated that family 
intervention might reduce the rate of relapse and hospital 
admissions. Additionally, they increase the compliance to 
treatment regimen in Schizophrenics Pharoah [26]. In another 
study, family intervention was studied by measuring the rate 
of relapse and readmission within one year of treatment. The 
results exhibited 20% reduction in the relapse of Schizophrenics 
whose families were also included in the treatment. It was also 
exhibited that aftereffects were pronounced if the therapy to the 
relatives was provided for longer than three months Pitschel-
Walz [27].

Coping Mechanisms
Different persons react differently to the stressful 

situations. The procurement of skills to deal with the 
disability in Schizophrenia has several aspects. It includes 
denial and acceptance, knowledge of the illness, knowledge 
of the medications and drugs, delusional thinking, social 
communication skills, hallucinations or self-talking, emotions, 
stress, hobbies, stigma, networking and consumer groups. It 
is hard for a mentally ill person to believe that he is ill; such 
persons are approached by different ways to make them believe 
that others view you as mentally ill; hence they try to learn 
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more about their illness. Paleologic Arieti, Brody and par-ataxic 
distortion Sullivan [28] is a part of Schizophrenia illness, which 
develops as a result of emotional stress the mentally ill persons 
undergo. Teaching them about their illness is another coping 
mechanism. It is estimated that 50% of Schizophrenics also 
have substance use disorder (SUD) in their lifetime. Nicotine 
and cannabis are the most frequently used. It is vital to teach 
them the association of comorbidity with the illness. Also, the 
medication that they receive, they should have knowledge of the 
importance of its compliance and effects on their health in long 
term Volkow [29].

A Schizophrenia person might misinterpret the conversations 
in the social settings and be at risk of losing jobs and friends. 
They should be given an insight into their social dysfunction by 
the therapist. In addition, it has been found that those places 
or situations where there is more “expressed emotion”, it is 
harder for Schizophrenics to recover. They are advised to avoid 
such places and their relatives and close ones are taught not to 
criticize them. Not only emotions, Schizophrenics can also break 
down in stress and excitement. Organizations like National 
Alliance of Mentally Ill (NAMI), which was built in 1977, help the 
mentally ill and their families by providing social support and 
group therapies. They help them deal with the stigma of mental 
illness Carr [30]. 

Motivational Interviewing (MI)
Schizophrenia decreases the motivation in individuals 

momentously which in turn reduces the functionality of 
individuals in psychosocial settings. This cognitive decline 
leads to treatment non-adherence. Treatment non-adherence 
is one of the common reasons why Schizophrenics fail therapy. 
The psychotherapeutic approach which moves one from 
undetermined state towards a motivated state is termed as 
“motivational interviewing”. Motivational interviewing based 
Adherence therapy is a technique which can cut back the 
severity of symptoms and the rate of re-hospitalization. It also 
improves the compliance to the treatment regimen in patients. 
Motivational interviewing also helps the patients to increase 
insight into the disease process. This approach is being adapted 
to increase adherence to treatment in psychosis as well. However, 
booster sessions of MI are always required for enhanced effects 
Fiszdon [31].

Electroconvulsive Therapy
Electroconvulsive therapy (ECT) is performed under general 

anesthesia. Controlled electric currents are passed through the 
brain to alter the neurotransmitters and the neurons in the brain. 
ECT was first used in 1938. Its use was markedly reduced after 
the introduction of antipsychotics and now it is used in certain 
severe treatment resistant Schizophrenics only. It is also helpful 
in catatonia of Schizophrenia, according to few authors Phutane 
[32]. According to a study, ECT was mostly given for patients who 

had less therapeutic response to the pharmacotherapy, those 
patients in whom urgent response to treatment was needed, 
and in those who have failed other treatments. The symptoms 
to which ECT most responds are catatonia, aggressive behavior 
and suicide. However, the symptom most responsive to ECT is 
catatonia Phutane [32,33].

Conclusion
Schizophrenia is a debilitating illness causing a huge 

economic burden on the healthcare system every year. Head 
to head clinical trials have been conducted to fight this mental 
illness. Appropriate pharmacotherapy and augmentation 
with psychotherapeutic techniques remains the mainstay of 
treatment. Anti-psychotics are the most widely used medications 
as a first line treatment. 
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