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Schizophrenia Management: An
Update
   Schizophrenia is the most disabling psychiatric disorder
and one of the world’s top ten causes of long- term
disability, affecting 1% of the population worldwide.
Traditional or typical antipsychotics appear to act
principally on dopamine(D2) receptors and they relieve
mainly the positive symptoms in approximately 75% of the
patients and produce much less improvement in negative
symptoms. Unfortunately, all of them produce extra-
pyramidal side effects(EPS) to a varying degree. Newer
antipsychotics (second generation or atypical ) appear to
have additional blocking action on serotonin receptors, are
more likely to relieve negative symptoms and are relatively
free from EPS seen with typical/first generation
neuroleptics.In this review, the efficacy of the novel atypical
antipsychotics on the resistant schizophrenia is discussed
with an emphasis on the future medication which are claimed
to be more effective in the management of schizophrenia.
These medicines are still in the various stages of clinical
testing and development.
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Schizophrenia is the most common (approximately 1%
Schizophrenia is the most common (approximately
1% of the world’s population) and chronic debilitating

mental disorder, characterized by loss of contact with reality.
 An illness like schizophrenia has been variously described
over the years.  Falvet in 1851, called it folie circulaire,
Hecker in 1871, called it Hebephrenia. Kraeplin in 1878 pulled
the various concepts together into one disease entity,
which he termed Dementia Praecox. Bleuler first used the
term schizophrenia.
  Schizophrenia is more common among the lower
socioeconomic classes in urban areas.  It has an incidence
of 18-20 cases per 100,000 per year.76  The average age of
onset for men is 20-25 and the average age on onset for
women is 25-30. Most of the studies demonstrate, male to
female ratio 1.5-2:1.  Schizophrenia is uncommon in children
under the age of 12.  However child born into a family with
one or more family members affected by schizophrenia has
a greater chance of developing schizophrenia than a child
born into a family with no history of schizophrenia.  Risk of
developing schizophrenia in first-degree relatives of people
is approximately 10 percent.10  If both the parents have
schizophrenia, the risk is as high as 40 percent .10

Pathophysiology
   Neuroimaging studies have demonstrated anatomical
abnormalities in patients with schizophrenia,

ventriculomegaly and decreased brain volume exists in
medial temporal areas such as hippocampus, amygdale.51

Indeed neuropsychological studies show impaired
information processing in patients of schizophrenia because
of anatomical abnormalities in the Interneuronal network
of neocortical and limbic regions.73  Abnormalities in release
of neurotransmitters also play a very important role in the
pathophysiology of schizophrenia.24   Excessive
dopaminergic activity may induce a schizophreniform
psychosis. Other neurotransmitters involved in the
pathogenesis of schizophrenia are glutamate and serotonin .23

The brains of people with schizophrenia have elevated
dopamine and serotonin activity.

Causes
    There is no known single cause responsible for
schizophrenia.  It is believed that a chemical imbalance in
the brain, an inherited factor, which is necessary for
schizophrenia to develop.  However it is likely that many
factors – genetic, behavioral and environmental play a role
in the development of this condition.

Symptoms and Signs
     The symptoms of schizophrenia are often classified as :
• Positive symptoms – including psychotic symptom

such as hallucination, delusions and disorganized
speech and behavior.
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• Negative symptoms – Include a decrease in emotional
range, flat effect, poverty of speech and social
withdrawal

• Cognitive symptoms - Include deficits in attention and
executive functions.

Symptoms usually follow a waxing and waning course.
Some schizophrenia patients may become violent.  The
symptoms of schizophrenia in adolescents are similar to
adults, however adolescents, more often (in 80% of the
diagnosed cases), experience auditory hallucinations and
typically do not experience delusions or formal thought
disorders until mid adolescents or older. In children with
schizophrenia, behavior change may occur slowly, over
time or onset.  The child gradually becomes more shy and
withdrawn.  They may begin to talk about bizarre ideas or
fears and begin to cling more to parents.

Diagnosis
   According to the American psychiatric Association’s
Diagnostic Manual of Mental Disorder (DSM-IV), 5, 6, 7 the
patient must have experienced at least two of the following
characteristics for at least one month to establish the
diagnosis of schizophrenia:
• Delusions
• Hallucinations
• Disorganized speech
• Catatonic or disorganized behavior
• Negative symptoms, such as blunting of affect.

Treatment
     A combination of therapies is often necessary to meet
the individualized needs of the child or adolescent with
schizophrenia.  Treatment is aimed at reducing the symptoms
of schizophrenia; specific treatment should be based upon :
• Age, overall health, medical history
• Severity of the condition
• Type of schizophrenia
• Tolerance to the drug therapies or medication.

Types of the treatment may include:
• Medication (also called as psychopharmacological

management to reduce the symptoms of schizophrenia)
include:

1) Antipsychotic medications
a) Conventional / Typical/ First

generation
b) Atypical / second generation.

2) Alternative therapies
• Individual and family psychotherapy (including

supportive, cognitive and behavioral therapy)
• Specialized educational and / or structured activity

program (i.e. social skill training, vocational training,
speech and language therapy)

• Self help and support group
• Assertive community treatment (ACT)
   Conventional neuroleptic agents have since the mid
1950s, proven to be the most consistently effective
compounds in the treatment of acute and chronic
schizophrenia patients.  This efficacy though, comes at the

cost of a number of untoward neurological side effects.
Prominent among these are disturbance of extra pyramidal
system, including dystonia, tremors, akinesia, bradykinesia,
rigidity, akathisia and variety of tardive dyskinetic (TD)
syndrome.  These side effects account for the notorious
patient noncompliance and iatrogenic morbidity over the
ensuing 40 years. Several classes of compounds with
antipsychotic activity have been developed, but until the
recent development of new class of antipsychotic
medications none have been shown to possess superior
antipsychotic activity.

In fact there is growing evidence that most of the new
medications can offer some advantages over typical or first
generation or conventional antipsychotic drugs such as
greater improvement in negative symptoms and cognitive
impairments, relapse prevention, functional capacity and
quality of life with fewer extra pyramidal symptoms and
less tardive dyskinesia.  Accordingly many clinicians are
prescribing these new antipsychotic as first line of agents
for acute and maintenance therapy for schizophrenia.
However these advantages thus far have been regarded as
incremental and not necessarily substantial.  In addition
concerns about side effects such as extra pyramidal side
effects (EPS) have been replaced by other distressing side
effects including weight gain, hyperglycemia and
dyslipidemia.  At present we are still in the process of
defining fully the clinical profiles of new agents in terms of
the extent of their therapeutics efficacy and adverse effects
on a variety of other outcome including cognition, affect,
suicide, subjective response, social and vocational
functions, cost effectiveness etc.

Resistant Schizophrenia
     Resistant schizophrenia could be defined as the presence
of persistent positive psychotic symptoms such as
hallucinations, delusions, bizarre behavior or formal thought
disorder and / or enduring negative symptoms such as
affective flattening, alogia (poverty of speech, poverty of
content of speech, blocking or latency of response),
anhedonia (lack of pleasure in normal interests) and asociality
(impaired intimacy and few relationships with friends/ peers)
despite adequate treatment with antipsychotic medications.
  The precise incidence of poor treatment response in
schizophrenia is not easy to determine.  Data from the
National Institute of Mental health psychopharmacology
Research Branch multicenter, controlled trials of newly
admitted patients who received antipsychotic treatment,
found that about 10% of the patients demonstrated “no
change” or “were worse” and approximately 20% of patients
were considered only “minimally improved”. 21, 25, 33  Kane et
al concluded from these studies that 10-20% of patients
derive little benefit from typical antipsychotic medications
(Kane 1989).47

Management of the patient with an inadequate response
after a four week treatment course with conventional / typical
antipsychotic course includes five options –
1) Continuing the same regimen for a longer duration
2) Increasing the dose of current antipsychotic
3) Switching to different class within the typical

antipsychotics (e.g. butyrophenone (haloperidol) to a
phenothiazine (thioridazine).
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4) Adding a second drug to the current antipsychotic
(ie,adjunctive treatment) or

5) Switching to a newer agents such as risperidone or
clozapine.46,48,73

  Although most individuals with psychosis show a
moderate to substantial reduction in their positive
symptoms after treatment with a conventional antipsychotic
drugs. About 30% of the patients do not respond to
psychopharmacology.  The negative symptoms of
schizophrenia are ever less responsive to the traditional to
drug treatment. Christoph U., correll et al (2003) examined
the relationship between changes in Brief Psychiatric Rating
scale (BPRS) total score and each factor score following 1
week of treatment These data suggest that the patients
with minimal improvement in positive symptoms during first
week of the treatment with typical antipsychotics are
unlikely to respond to 4 weeks trial and require the
confirmation and extension of the treatment with second
generation antipsychotic drugs.22 Several new antipsychotic
drugs have been introduced recently.  It has been claimed
that the new antipsychotic have statistically significant
advantages on various measures of clinical outcome, when
compared with traditional antipsychotics. 50, 58  There is
evidence to suggest that patients on the new antipsychotic
drugs have superior performance on neurocognitive
measures (e.g. working memory) compared with patients
on traditional antipsychotics.60 Randomized controlled trials
comparing new generation antipsychotic drugs with
placebo and/or conventional antipsychotics were identified.
The analysis of six placebo comparisons involving a total
of 983 patients clearly demonstrated that new generation
antipsychotics are effective for relapse prevention.59

Classical antipsychotic unspecifically block mesolimbic and
nigrostrial dopaminergic pathways resulting in unwanted
EPS, tardive dyskinesia, neurocognitive deficits.17  The
blockage of the dopamine receptors in the infundibulum
results in prolactin elevation, sexual dysfunctions,
inadequate efficacy, resistance to the treatment, and little
effect on negative symptoms.27

Clozapine
   Clozapine was the first effective drug used in resistant
schizophrenia (launched in the world market in 1990) with
significant improvement in both positive and negative
psychotic symptoms with fewer side effects like EPS,
tardive dyskinesia, neuroleptic malignant Syndrome.48

Chakos M M.D., et al (2001) conducted a review and meta
analysis of studies that compared the efficacy and
tolerability of typical and second generation antipsychotics
for patients with treatment resistant schizophrenia. The
Meta analysis confirmed that treatment-resistant
schizophrenia patients have more favorable outcome when
treated with clozapine rather than typical antipsychotic as
reflected by BPRS total score, categorical response rate,
scale for the assessment of negative symptom score,
Simpson-Angus Rating Scale Score and compliance rate.
In the aggregate Clozapine exhibits superiority over typical
antipsychotics in terms of both efficacy and safety.19  It has
got ten fold higher affinities for D4 compared to D2 or D3
receptors.  In addition, to dopaminergic blocking property,

it is also an antagonist of adrenergic, cholinergic,
histaminergic and serotonergic receptors.Clozapine is more
effective than typical antipsychotic in producing clinical
improvement including a significant delay in relapse rate81

Major side effects with clozapine are weight gain, sedation,
akathisia, orthostatic hypotension and agranulocytosis.
Despite the superior clinical effectiveness and EPS profile
of clozapine its clinical utility is restricted by the propensity
to cause agranulocytosis and mandatory hematological
monitoring of the patients.3, 4, 11, 12  It is available in both 25
and 100 mg tablets.  The starting dose should preferably
low 12.5 mg at bedtime and gradually increase to
therapeutics dose of 300-450 mg/day, over 2-3 weeks.
Maximum dose is 900 mg per day.  One should not forget to
perform WBC count before starting clozapine therapy.  Then
after starting clozapine, it is mandatory to do WBC count
every week for the first six month, then fortnightly for the
duration of therapy. The risk of agranulocytosis has made
its use highly regulated over the last decade.3 However
close monitoring of WBC efficiently decreases the risk of
granulocytopenia.3,11  Clozapine should be contraindicated
in a patient of documented hypersensitivity, when WBC
count is less than 3500 cells/cubic mm before or during
therapy.

Concurrent treatment with lithium may precipitate
neuroleptic malignant syndrome.  Epinephrine and
Phenytoin may decrease the effect.  Tricyclic
antidepressants, neuroleptics, CNS depressants valproic
acid, can increase the effect.12

Any drug known to induce bone marrow, suppression
should be avoided with clozapine like carbamazepine.

Risperidone and olanzapine
   They were the first new atypical antipsychotic.  Olanzapine
was introduced in the US market in 1996.  It has high binding
ratio of 5HT2 to D2 receptors. Like clozapine, olanzapine is
an antagonist of dopamine receptors D1 to D4 and 5HT2
receptors.  It also possesses anticholinergic, antihistamines
and alpha1 adrenergic blocking action.  It is as effective as
haloperidol against the positive symptoms of schizophrenia
and more effective against negative symptoms with
significantly fewer EPS.  Olanzapine seems to be as effective
as clozapine in the treatment of refractory schizophrenia.
Few long term studies compared the acute and long term
effectiveness of haloperidol with that of Olanzapine in
patients with first episode psychosis. Two hundred sixty
three patients were randomly assigned under double-blind
conditions to receive Haloperidol or Olanzapine and were
followed up to 104 weeks. At the end of study period
Olanzepine treated subjects had greater decrease in the
symptom severity as measured by positive and negative
syndrome scale total score and negative and General scales
and by the Montgomery -Asberg Depression Rating scale
,with lower rate of treatment emergent parkinsonism and
akathisia as compared to Haloperidol treated patients.44

Available data suggests that olanzapine may be considered
as first line treatment for the patient in an acute episode of
schizophrenia.26,44 It is valuable in treating mood disorders
and has been approved by FDA for the treatment of acute
mania.69, 12, 26  Olanzapine is associated with excess weight

Schizophrenia
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gain and sedation.  Side effects also include somnolence.  It
should be given in a dose of 10-15mg /day, (not to exceed 20
mg/day), preferably at bedtime.  There is no reported
agranulocytosis with olanzapine, Minor elevation of hepatic
transaminase, may occur but no serious hepatic problems
has been reported with olanzapine like clozapine. Olanzapine
also produces á-adrenergic blocking action, resulting in
increased orthostatic and dizziness.  Because of its liability
to induce orthostatic hypotension, it should be started at
1.25-2.5 mg, and increased up to 5 mg in the first week, which
could be, raised up to 10mg/day.  (Do not exceed beyond 20
mg/day).

Risperidone was the first atypical antipsychotic agent
introduced after clozapine.  Drug exerts more D2 and D1
antagonistic effects.  Although it has 5HT2 receptors
blocking action as well, which is likely to be associated with
low EPS liability compared to haloperidol, 34  but risperidone
at higher doses produces EPS, indicating high levels of D2
antagonists can not be completely ameliorated by even
maximal 5HT2A receptor antagonism.  Risperidone appears
more likely to raise prolactin level than does olanzapine.53

Side effects are orthostatic hypotension and agitation over
sedation.  However, compared to clozapine risperidone
doesn’t cause agranulocytosis but caused increased
incidence of malignant syndrome in addition to EPS.27

Orthostatic hypotension can result in syncope and
fainting, so dose should be raised slowly and one should
also keep in mind about the pharmacokinetic interaction with
other drugs like SSRI, which may enhance the orthostatic
side effects, adults dose is 4-8 mg/day in two divided dose
(Do not exceed 16mg/day).

Volavka Jan, Czobor Pal et al (2002) compared the efficacy
and safety of three atypical antipsychotics (Clozapine,
Olanzapine, risperidone) with one another and with
haloperidol in the treatment of patients with chronic
schizophrenia and schizoaffective disorder. Clozapine,
risperidone and olanzapine (but not haloperidol) resulted in
statistically significant improvement in total scores of positive
and negative syndrome scale.805

Quetiapine (seroquel)
   This was released in USA in 1998.  Like clozapine, it has
low affinity for D1 and D2 receptors, but relatively high
affinity for D4 receptors.12 It also appears to have high affinity
for 5HT2 receptors with no significant anticholinergic or
antihistaminic effects.  But it blocks á-adrenergic receptor to
some extent.  It is more antipsychotic drug with proven efficacy
in schizophrenia with positive, negative as well as cognitive
functions, making it well suited as first line therapy .2, 35,77

Dose is 300-450 mg/day
Side effects are orthostatic hypotension, tachycardia,

syncope, neuroleptic malignant syndrome, tardive
dysfunction, dry mouth sedation with minimal or no risk for
EPS or hyperprolactinemia.  Associated weight gain with
Quetiapine is less than what one observes with clozapine
and olanzapine but more than that associated with
ziprasidone.77

Ziprasidone (Geodon)
   This atypical neuroleptic introduced to US market in the
year 2000.  It has high affinity for 5HT1A, 5HT1D, 5HT2 and

D2 receptors and moderate inhibition of serotonin and
noradrenalin reuptake.73  Ziprasidone significantly
increases dopamine release in the prefrontal cortex,
without increasing the levels in striatum.  This property
may be beneficial for the amelioration of negative
symptoms improving cognitive functioning with low
liability for inducing EPS.  In addition to have
antipsychotic property, it also possesses antidepressant
and Anxiolytic qualities.12

Ziprasidone appears to be well tolerated.  Most notable
feature is that it is not associated with significant weight
again as observed in most of the other antipsychotics.2

The most common side effects observed with Ziprasidone
are drowsiness, dyspepsia, dizziness, constipation nausea.
However Biswas et al (2003) recently reported a case of
cardiac arrhythmia without fatality, yet requiring
aggressive cardiac monitoring in 17 year old adolescent,
who overdosed with Ziprasidon and Bupripion
combination.14  The initial dose should be 5 mg/day,
increased in steps of 5 mg up to 40 mg/d as maximal dose.

Aripiprazole
   This is another atypical antipsychotic partial dopamine
agonist with high affinity for D2 and D3 receptors.  It acts
on both presynaptic autoreceptors and postsynaptic D2
receptors.  In addition it displays 5HT1A partial agonism
and 5HT2A antagonism.  It also has a very modest affinity
for alpha adrenergic, histamine (H1), 5HT6 and 5HT7
receptor, no appreciable affinity for D1, histaminergic or
cholinergic muscarinic receptors.  It has long half-life
about 50-80 hrs and steady state therefore achieved after
2 weeks.  Therapeutic adult dose is 15-30 mg/day.  All the
short and long term studies have shown that aripirprazole
has a favorable safety and tolerating profile with low
liability for EPS, tardive dyskinesia, weight gain, sedation
hyperprolactinemia, prolongation of QT internal, no effects
on glucose and lipid metabolism.15, 54 Aripiprazole appears
to improve negative symptoms, cognitive function, and
prevents relapses, disease progression and improves the
quality of life.32

Sertindole
 It has high affinity for 5HT2 receptors, D2 receptors

and alpha1-adrenoceptors.  The affinity for D1, alpha -2
receptors are low.  There is no affinity for 5 HT1A,
muscarinic cholinergic receptors.  Binding experiments
indicate limbic preference vs. striatal D2 receptors.42 Many
trials showed that sertindole was as effective as
haloperidol in controlling positive symptoms, and was
superior to placebo in reducing negative symptoms,
whereas haloperidol was not.39 In a recent single photon
emission computerized tomography (SPECT) study,
Sertindol treated patients demonstrated significantly lower
levels of striatal D2 binding compared to those treated
with haloperidol and risperidone but significantly higher
levels compared to clozapine.52 Sertindol was not
associated with EPS .at dose of 12-24 mg/day.  The highest
dose 24 mg might induce EPS. Slight prolongation of QT
internal (1.7% of pts) was seen with sertindole in early
clinical trials and its use is contra-indicated in patients
suffering from cardiac diseases.

Lakhanpal & Rai
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Zotepine
    Zotepine, a tricyclic compound structurally similar to
clozapine, was as a broad-spectrum antipsychotic drug with
high affinity for D1 and D2 receptors as well as for 5 HT2,
5HT6, and 5HT7 receptors.40  A unique feature of this drug
was claimed to be its noradrenalin reuptake inhibition, which
could have clinical relevance for the treatment of co morbid
affective states.  Zotepine was reported to elevate
enkephaline; mRNA levels in the limbic area, a property
suggested to be relevant to its neuroleptic property.61

Somnolence and weight gain were the most frequent side
effects.  An average dose of zotepine is 50-100 mg thrice a
day.

AlternativeTreatments

      Chritson et al (1991),20 and Meltzer (1992),64 have
extensively reviewed alternative pharmacological treatments
for schizophrenia.  According to them schizophrenia patients
(resistant to conventional antipsychotic) could be benefited
by alternative medications.

Benzodiazepines (BZD)
 BZDs are known to facilitate gamma-amino butyric acid

(GABA) transmission in the CNS. GABA is an inhibitory
neurotransmitter that modulates the CNS release of
serotonin, norepinephrin and dopamine in the nigrostriatal
and possibly the mesolimbic brain region via a negative
feedback loop, as there is decreased GABA activity in
schizophrenia patients and BZD may reverse this
biochemical deficits.  Many studies were made to
investigate the efficacy of BZD in patients resistant to the
treatment with conventional antipsychotic. There was a
significant improvement in the schizophrenic symptoms,
when added to the stable dose of antipsychotic and was
subsequently crossed over in a double blind fashion for
comparison with pacebo.20, 74

Various studies suggested that those patients with
higher baseline anxiety and psychosis may show the
greatest improvement .55, 59 Side effects associated with BZD
are social disinhibition, aggression sedation and ataxia.49

Carbamazepine (CBZ)
    Several small open studies have suggested that CBZ
may be useful as an adjunct to antipsychotic in resistant
schizophrenia.13, 38  Carbamazepine should not be added to
clozapine, because of its potential to suppress bone marrow
function and increased the risk of clozapine – induced
angranulocytosis. Carbamazepine appears to be potentially
useful adjunctive agent in the treatment of resistant
schizophrenia with history of EEG abnormalities, manic like
symptoms, excitement and hyperactivity.

Valproate
    Several anecdotal reports and uncontrolled studies have
suggested that valproate may be useful in treating resistant
schizophrenia patients when added to conventional
antipsychotics.37, 56

Lithium
    The addition of lithium to conventional antipsychotic
has resulted in improvement in some treatment of resistant

patients.  Several double blind controlled crossover trials
(so far) showed lithium to be superior to placebo for
hallucination, delusion, negative symptoms, irritability and
excitement.  The result suggest that 33-50% of treatment,
resistant patients will show some improvement within four
weeks when lithium is added to antipsychotic.18,36  Dose of
lithium should be adequate to achieve plasma
concentrations of 0.8-1.2 mg/l.  Notably there have been
reports of neurotoxicity when lithium has been combined
with antipsychotic, so patients must be monitored closely
for changes in cognition and neurological functions.

Propanolol
   Propanolol (PPl), a beta-adrenergic blocking agent in high
dose acts pharmacologically as an anticonvulsant, not as
antipsychotic and suppresses temporal lobe abnormalities.
This may explain the beneficial effect of propanolol in
decreasing aggression in patients with head injuries.  Thus
a patient with schizophrenia that may actually be responsive
to propanolol is the coarse/diffuse brain dysfunction as
opposed to the psychosis per se.60 .Cardiopulmonary side
effects of propanolol severely limits its utility in the
treatment of resistant schizophrenia.28

Antidepressants
    Adjunctive specific serotonin reuptake inhibitors
(SSRI) can be beneficial to schizophrenia patients.  Also
the addition of the 5HT1A agonist buspirone has been of
some benefit to the number of patients.  Fluoxetin (or
other SSRI) may result in dose regulation of post-synaptic
serotonin receptors, causing the overall effect of the
medication to be similar to serotonin blockade.  Alternately
(or perhaps additionally), it may work by increasing plasma
levels of the neuropleptic through competitive metabolism.
Patients with schizophrenia, who have obsessive-
compulsive and depressive tendencies, may benefit more
from trial of combined therapy with a conventional
neuroleptics and SSRI.

Electroconvulsive Therapy (ECT)
   Although ECT is not as effective as medication across
the range of schizophrenia patients, it has been shown to
be of some value, and its relative merits in refractory
patients deserve further study.  Those patients with illness
duration of more than six month, significant affective
symptoms or catatonia are the ones, likeliest to benefit
from ECT.

Psychological Intervention
    There is evidence of modest effects for skill training
and supportive individual and group therapies.  There
is encouraging early evidence for the efficacy of
cognitive behavioral therapy.57

Family therapies, Assertive community treatments,
Vocational rehabilitation have clear effects on the
prevention of  psychotic  relapse and
rehospitalization.Social skill training improves social
skills. Assertive community training programs ought
to be offered to patients with frequent relapses and
hospitalizations, especially if they have limited family
support.16,57,62

Schizophrenia
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New Schizophrenia Medication in Development
   The field of neuroscience is booming, and the future of
schizophrenia treatments is bright.  Main goal should be
how to treat the debilitating symptoms with minimum side
effects.  There is a list of possible future medications for
schizophrenia in various stages of clinical testing and
developments.

Schizophrenia Medications (currently in phase III trials)
1,8,30,33,41,42,43,45,63,65,70,77

• Asenapine (for positive and negative symptoms)
• Bifeprunox (positive, negative cognitive

symptoms, also relieve side effects)
• Iloperidone /zomaril (positive, negative cognitive

symptoms)
• Lamictal (adjunct therapy, may improve positive

symptoms)
• Osanetant (for movement side effects cause by

traditional neuroleptics)
• Paliperidone (for treatment of refractory patients)
• RG 1068 (for autistic type symptoms in

schizophrenia patients)
• Seromycin/ d-cycloserine (adjunctive treatment for

negative patients)

Schizophrenia Medications ( currently in phase II
trials)31,61,67,68,78

• AMPAkines/CX-516 (to enhance the therapeutics
effects of current medications)

• Galantamine (for cognitive/negative symptoms
and learning deficits)

• Memantine (for cognitive symptoms)
• Modafinil (for cognitive symptoms and working

memory)
• Ocaperidone (for positive symptoms with few side

effects)
• Talnetant (for movement side effects, cognitive

symptoms)
• Tolcapone (for cognitive symptoms)

Conclusions
  The optimal goal of treatment must be the immediate,
complete and sustained remission of all symptoms of
psychosis in all individuals being treated for schizophrenia.
Unfortunately each case represents with a unique symptom
profile and needs different approach of treatment and thus
a significant challenge for the clinicians. So the clinical
approach should be one of determined simplicity with very
careful and deliberate changes, made in non-reactive
manner. The introduction of new antipsychotic drugs has
alleviated many of the problems of side effects for people
with psychoses and resulted in obvious improvements in
their quality of life.  Hopeful the use of new antipsychotic
in combination with optimal education and community
support will improve compliance with treatment and reduce
the chance of relapse.  Other medications (under phase II,
III clinical trials) held promise for the improved outcome in
this devastating illness.  The increasing clinical availability
of new and different antipsychotic drugs will undoubtedly
fuel even greater advances along these fronts in the near

future. Although we are still a long way from achieving the
goal, the new antipsychotic drugs have narrowed the gap
between current and optimal practice.

References

1. Alamy SS, Jarskog LF, Sheitman BB, et al: Secretin
in a patient with treatment –resistant schizophrenia
and prominent autistic features (single case study).
Schizophr Res  66:183-186, 2004

2. Alison DB, Mentore JL, Heo M, et al: Antipsychotic
induced weight gain: a comprehensive research
synthesis. Am J Psychiatry 156:1686-96, 1999

3. Alphs L, Anand R: Clozapine, the commitment to
the patient safety. J Clin Psychiatry 60:39-41, 1999

4. Alvir J, Lieberman JA., Safterman AZ, et al:
Clozapine-induced agranulocytosis, incidence and
risk factors in the United States. N Engl J Med
329:162-7,1993

5. American Psychiatric Association: Practice
guidelines for the treatment of patients with
schizophrenia. Am J Psychiatry 154:1-63, 1997

6. American Psychiatric Association: Diagnostic and
Statistical Manual of Mental Disorders.  American
Psychiatric Press, 1994

7. American Psychiatric Association: Diagnostic and
Statistical Manual of Mental Disorders. American
Psychiatric Association, 2000

8. Anonymous: Placebo controlled trial of Lamotrigine
added to conventional and atypical antipsychotics
in schizophrenia. Biol psychiatry  56:441-446,2004

9. Anonymous: The evolution of Serotonin-dopamine
antagonist concepts. Clin Psychopharmacol 15
(Suppl 1):4S-10S,1995

10. Asarnow RF, Nuechterlein KH, Fogelson D, et al:
schizophrenia and schizoaffective disorders in first
degree relatives of children with schizophrenia:
Medline 58:581-588, 2001

11. Atikin K, Kendall F, Gould D, et al: Neutropenia and
agranulocytosis in patient receiving clozapine in UK
and Ireland. Br J psychiatry 169:483-488, 1996

12. Schatzberg AF , Cole JO, Debattista C: Manual of
Clinical Psychopharmacology (ed 4). American
Psychiatric Publication Groups, 2003

13. Ballenger JC, Post RM: Carbamazepine and
neuroleptics in the treatment of schizophrenia.
Psychopharmacology Bull 20:572-584, 1984

14. Biswas AK, Zabrocki LA,Mayes KL, et al:
Cardiotoxicity associated with intentional Ziprasidon
and bupripion overdose .Clin Toxicol 41:101-104,
2003

15.  Burris KD, Moloki TF, XUC, et al: Aripiprazol: a novel
antipsychotic is a high affinity partial agonist at
human dopamine D2 receptor. J Pharmacol Exp Ther
302: 381-89, 2002

16. Bustillo JR, Lauriello J, Horan WP,  et al: The
Psychosocial treatment of Schizophrenia- An
Update. Am J Psychiatry 158:163-175, 2001

17. Carlson A: The current status of the dopamine
hypothesis of Schizophrenia. Neuropharmacology
1:179-86, 1998

Lakhanpal & Rai



 Nepal Journal of Neuroscience, Volume 3, Number 1, 2006 17

18. Carman JS, Bigelow LB, Wyatt RJ: Lithium combined
with neuroleptics in chronic schizophrenia and
schizoaffective patients. J Clin Psychiatry 42:124-
128,1981

19. Chakos M, Lieberman J, Hoffman E, et al:
Effectiveness of second generation antipsychotics
in patients with treatment-resistant schizophrenia;
A review and meta-analysis of randomized trials. Am
J Psychiatry 158:518-526, April 2001

20. Christison GW, Kireh DG, Wyatt RJ: When symptoms
persist, choosing among alternative somatic
treatment in schizophrenia. Schizophrenia Bull
17:217-246, 1991

21. Cole J, Goldberg S, Klerman G: Phenothiazine
treatment in acute schizophrenia. Arch Gen
Psychiatry 10:246-261,1964

22. Correll CU, Malhotra AK, Kaushik S, et al: Early
Prediction of Antipsychotic Response in
Schizophrenia. Am J psychiatry 160:2063-2065, 2003

23. Coyle JT: The glutamatergic dysfunction hypothesis
for schizophrenia. Harv Rev Psychiatry 3:241-253,
1996

24. Cummings JL, Gosenfeld LF, Houlihan JP, et al:
Neuropsychiatry disturbances of the basal ganglia.
Biol Psychiatry 18:591-601, 1983

25. Davis J, Schaffer C, Killian G, et al: Important issue in
the drug treatment of schizophrenia. Schizophrenia
Bull 6:70-87, 1980

26. Davis JM, Chen N: The effects of olanzapine on five
dimensions of schizophrenia by factor analysis.
Combined results of North American and
international trials .J Clin Psychiatry 62:757-75, 2001

27.  Dhar HL, Dave KP: Current concepts of treatment
of schizophrenia. Ind J Clin Pharmacol Therapeu
19:48-53, 1999

28. Donaldson S, Gelenberg A, Baldessarini R:
Alternative treatments for schizophrenic psychosis.
American handbook of psychiatry. New York, Basic
Books, 1986

29. Evins AE, Amico E, Posever TA, et al: D-cycloserine
added to risperidone in patients with primary
negative symptoms of schizophrenia. Schizophr Res
56:19-23, 2002

30. Goff DC, Herz L, Posever T, et al: A six month placebo-
controlled trial of d-cycloserine co-administered with
conventional antipsychotic in schizophrenia
patients. Psychopharmacology 179:144-150, 2005

31. Goff DC, Leahy L, Berman I, et al: A placebo controlled
pilot study of Ampakines CX516 added to clozapine
in schizophrenia. J Clin Psychopharmacol 21:484-
487, 2001

32. Goodnick PJ, Jerry JM: Aripiprazole: profile on
efficacy and safety. Expert Opin Pharmacology
3:1773-81, 2002

33. Goldberg S, Klerman G, Cole J: changes in
schizophrenic psychopathology and ward behavior
as a function of phenothiazine treatment. Br J
Psychitary111:120-123, 1965

34. Grainger D: Resource use and quality of life of
olanzapine compared to Risperidone. European
Neuropsychopharm 8 (suppl2): S225, 1998

35. Gray R: Quetiapine: A new atypical antipsychotic
for the treatment of schizophrenia.  Ment Health Care
1:163-164, 1998

36. Growe G, Crayton J, Klass D, et al: Lithium in chronic
schizophrenia. Am  Psychiatry 136:454-455,1979

37. Gundurewa V, Beckman H, Zimmer R, et al: Effect of
Valproic acid on Schizophrenic syndromes.
Arzneimittle-Forschung 30:1212-1213, 1980

38. Hakola HPA, Laulumma VA: Carbamazepine in
treatment of violent schizophrenics. Lancet 11:1358,
1982

39. Hale AS: A review of the safety and tolerability of
Sertindole. Int Clin Psychopharmacol 13 (Suppl
3):S65-70, 1998

40. Hind ID. Zotepine pharmacokinetics. European
Neuropsychopharm 8 (Suppl 2) 306, 1998

41. Huttunen M: The evolution of Serotonin in
schizophrenia and the place of serotonin-dopamine
antagonist antipsychotic. J Clin psychopharmacol
15 ( Suppl 1):2-3, 1995

42. Hyttel J, Arnt J, Costall B, et al: Pharmacological
profile of the atypical neuroleptic Sertindole.Clin
Neuropharm 15(Suppl A): 267-268, 1992

43. Jain KK: An assessment of Iloperidone for the
treatment of schizophrenia. Exp Opine Inv Drug
9:2935-2943, 2000

44. Lieberman JA,, Tollefson G, et al:  Comparative
Efficacy and safety of Atypical and Conventional
Antipsychotic Drugs in First episode Psychosis. A
Randomized, Double blind Trials of Olanzapine
versus Haloperidol. Am J Psychiatry 160:1396-1404,
2003

45. Kalkman HO, Subramanian N, Hoyer D: Extended
radioligand binding profile of iloperidone. Spectrum
dopamine/Serotonin/Nor epinephrine receptor
antagonist for the management of psychotic
disorders: Neuropsychopharmacology 25: 904-914,
2001

46. Kane J: Treatment of schizophrenia. Schizophrenia
Bull1 3:133-156, 1987

47. Kane J: The current status of neuroleptic therapy. J
Clin Psychiatry 50:322-328, 1989

48. Kane J, Honigfeld G, Singer J, et al: Clozapine for the
treatment –resistant schizophrenic: A double blind
comparison with chlorpromazine. Arch Gen
Psychiatry 45:789-796, 1988

49. Kane J, Marder S: psychopharmacologic treatment
of schizophrenia. Schizophrenia Bull 19:287-
302,1993

50. Kane JM: Schizophrenia: how far we come? Curr
opin psychiatry 12:17-8, 1999

51. Karp BI, Garvey M, Jacobsen LK, et al: Abnormal
neurologic maturation in schizophrenia. Am J
Psychiatry 158:118-122, 2001

52. Kasper S, Tauscher J, Kufferle B, et al: Sertindol and
dopamine D2 receptor occupancy in comparison to
risperidone, clozapine and haloperidol-a 1231-1BZM
SPECT study. Psychopharmacology 136:367-73,1998

53. Kinon BJ, Gilmore JA, Liu H, Halbreich UM:
Prevalance of hyperprolactenemia in schizophrenic
patients treated with conventional antipsychotic

Schizophrenia



 Nepal Journal of Neuroscience, Volume 3, Number 1, 200618

medication or Risperidone. Psychoendocrinology
28(Suppl 2):55-68, 2003

54. Keck Jr PE, Mc Elroy SL: Aripiprazole: a partial
dopamine D2 receptor agonist antipsychotic. Expert
Opin Invest Drugs 12: 655-662, 2003

55. Keck P, Cohen B, Baldessarini R, et al: Time course
of antipsychotic effect of Neuroleptic drugs. Am J
psychiatry 146:1289-1292, 1989

56. Ko GN, Korpi ER, Freed WJ, et al: effect of valproic
acid on behavior and plasma amino acid
concentration in chronic schizophrenic patients. Biol
psychiatry 20:199-228, 1985

57. Lam DH:  Psychosocial family intervention in
schizophrenia: a review of empirical studies. Psychol
Med 21:423-441, 1991

58. Leucht S, Pitschel-walz G, Abraham D, et al: Efficacy
and extra pyramidal side effects of the new
antipsychotics olanzapine, quetiapine, risperidone
and sertindol compared to conventional
antipsychotics and placebo. A meta-analysis of
randomized controlled trials. Schizophr Res 35:51-
68, 1999

59. Leucht S, Thomas RE, Barnes M, et al: Relapse
Prevention in schizophrenia with new generation
antipsychotic- systemic review and exploratory
metaanalysis of randomized controlled trials. Am J
Psychiatry 160:1209-1222, 2003

60. Lindstrom LH, Person E: Propanolol in chronic
schizophrenia: A controlled study in neuroleptic
treated patients. Br J Psychiatry 137:126-130, 1980

61. Marksteiner J: Differential alterations in enkephaline
mRNA expression in Rat brain. European
Neuropsychopharm 8(suppl 2): S 240, 1998

62.  McFarlane WR, Link B, Dushay R, et al:
Psychoeducational multiple family groups: Four year
relapse outcome in schizophrenia. Fam Process
34:127-144, 1995

63. Megens AA, Awouters FH, Meert TF, et al:
Pharmacological profile of the new potent
neurroleptic Ocaperidone. J Pharmacol  Exp Ther
260:146-159, 1992

64. Meltzer H: Treatment of neuroleptic-nonresponsive
schizophrenic patients. Schizophrenia Bull 17:217-
246, 1991

65. Meltzer HY, Arvanitis L, Bauer D, et al: Placebo
controlled evaluation of four Novel compounds for
the treatment of schizophrenia and schizoaffective
disorders. Am J psychiatry 161:975-84, 2004

66. Rosack J: Regulatory and Legal Briefs. Psychiatric
News 39: 37, 2004

67. Rosenthal MH, Bryant SL: Benefits of adjunct
Modafinil in an open label, pilot study in patients with
schizophrenia. Clin Neuropharmacol 27:38-43, 2004

68. Rosse RB, Deutsch SI: Adjunct galantamine
administration improves negative symptoms in
treatment refractory schizophrenia. Clin
neuropharmacol 25:272-275, 2002

69. Rothschild A J, Bates KS, Boehringer KL, et al:
Olanzapine response in psychotic depression J Clin
Psychiatry 60:116-18, 1999

70. Sheitman BB, Knable MB, Jarskog LF, et al: Secretin
for refractory schizophrenia. Schizophr Res 66:177-
81, 2004

71. Sigmundsson T, Suckling J, Maier M, et al: Structural
abnormalities in frontal, temporal, white matter tracts
in schizophrenic patients with prominent negative
symptoms. Am J Psychiatry 158:234-243, 2001

72. Sprouse JS, Rollema H, Lu Y, et al. Ziprasidon: In
vitro evidence of central 5HT1A agonist activity.
European Neuropsychopharm 8 (suppl 2): S246, 1998

73. Sramek J, Potkin S, Hahn R: Neuroleptic plasma
concentrations and clinical response: in search of a
therapeutic window. Drug Intell Clin Pharm 22:373-
380, 1988

74. Tandon R, Goldman R, Godson J, et al: Mutability
and relationship between positive and negative
symptoms during neuroleptic treatment in
schizophrenia. Biol Psychiatry 27:1323-1326,1990

75. Tiihonen J, Hallikainen T, Ryynanen OP, et al:
Lamotrigine in treatment-resistant schizophrenia: a
randomized placebo controlled crossover trial. Biol
psychiatry 54:241-8, 2003

76. Timms PW, Fry AH: Homelessness and mental health.
Health Trends 21: 70-71, 1989

77. Sharma T: Quetiapine-efficacy in different domains.
European Neuropsychopharmacology 11(suppl 4):
385-390, 2001.

78. Tunbridge EM, Bannerman DM, Sharp T, et al:
Catechol-O-methyltransferase inhibition improves
set shifting performance and elevates stimulated
dopamine release in the rat prefrontal cortex .J
Neurosci 24:5331-5,  2004

79. Tuominen HJ, Tiihonen J, Wahlbeck K: Glutamatergic
drugs for schizophrenia. A systematic review ad meta-
analysis. Schizophr Res. 72:225-234, 2005

80. Volavka  J, Czobor P, Sheitman B, et al: Clozapine,
Olanzapine,Risperidone and Haloperidol in the
treatment of patients with chronic schizophrenia and
schizoaffective disorder. Am J Psychiatry 159:255-
262, 2002

81. Wahlbeck K, Cheine M, Essali A, et al: Evidence of
clozapine’s effectiveness in schizophrenia. A
systemic review and meta-analysis of randomized
trials. Am J Psychiatry 156:990-999, 1999

Lakhanpal & Rai


