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SCHIZOPHRENIA
INTRODUCTION

A common and serious mental disorder characterized by loss of contact with reality (psychosis), hallucinations (false perceptions), delusions (false beliefs), abnormal thinking, flattened affect (restricted range of emotions), diminished motivation, and disturbed work and social functioning.
Worldwide, the prevalence of schizophrenia appears to be 1%, although pockets of higher or lower prevalence exist. Prevalence of schizophrenia appears to be greater among lower socioeconomic classes in urban areas, perhaps because its disabling effects lead to unemployment and poverty. Similarly, a greater prevalence among single persons may reflect the effect of illness or illness precursors on social functioning. Prevalence is comparable among men and women. The peak age of onset is 18 to 25 yr in men and 26 to 45 yr in women. However, onset in childhood, early adolescence, or late life is not uncommon 

ETIOLOGY 

Although its specific cause is unknown, schizophrenia has a biologic basis. A vulnerability-stress model, in which schizophrenia is viewed as occurring in persons with neurologically based vulnerabilities, is the most widely accepted explanation. Onset, remission, and recurrence of symptoms are seen as products of interaction between these vulnerabilities and environmental stressors.

Vulnerability to schizophrenia may include genetic predisposition; intrauterine, birth, or postnatal complications; or viral CNS infections. Maternal exposure to famine, influenza in the 2nd trimester of pregnancy, and Rh incompatibility in a second or subsequent pregnancy are associated with an increased risk of schizophrenia in offspring.

Although many clinical and experimental vulnerability markers have been proposed, none is ubiquitous. Psychophysiologically, deficits in information processing, attention, and sensory inhibition may be markers for vulnerability. Psychologically and behaviorally, vulnerability may be reflected by impaired social competence, cognitive disorganization or perceptual distortion, a diminished capacity to experience pleasure, and other general coping deficiencies. Such traits, particularly when severe, may impair social, academic, and vocational functioning among vulnerable persons before onset of schizophrenia symptoms. These premorbid disabilities often limit functional recovery once the disorder is established.

Although most persons with schizophrenia do not have a family history of it, genetic factors have been implicated. Persons who have a first-degree relative with schizophrenia have about a 15% risk of developing the disorder, compared with a 1% risk among the general population. A monozygotic twin whose co-twin has schizophrenia has a > 50% probability of developing it. Sensitive neurologic and neuropsychiatric tests often indicate that aberrant smooth-pursuit eye tracking, impaired performance on tests of cognition and attention, and deficient sensory gating occur more commonly among patients with schizophrenia than among the general population. These psychophysiologic markers also occur among first-degree relatives of persons with schizophrenia and may indicate vulnerability before overt onset of illness.

Various environmental stressors can trigger the emergence or recurrence of symptoms in vulnerable persons. Examples are stressful life events such as ending a relationship or leaving home for the armed forces, work, or college and biologic stressors such as substance abuse. Stressful family relations can cause or result from frequent illness exacerbation. Protective factors that may mitigate the effect of stress on symptom formation or exacerbation are discussed under Treatment, below.

Neuroimaging studies have demonstrated anatomical abnormalities in patients with schizophrenia. Bilateral ventriculomegaly and decreased brain volume exist in medial temporal areas such as the hippocampus and amygdala. Because of the large overlap between the healthy and the schizophrenic brain, these findings are of greater research interest than clinical utility. 

Interest has also focused on the various connections within the brain rather than localization in one part of the brain. Indeed, neuropsychological studies show impaired information processing in patients with schizophrenia, and MRI studies show anatomic abnormalities in a network of neocortical and limbic regions and interconnecting white matter tracts. 

The first clearly effective antipsychotic drugs, chlorpromazine and reserpine, were structurally different from each other, but they shared antidopaminergic properties. Drugs that diminish the firing rates of mesolimbic dopamine D2 neurons are antipsychotic, and drugs that stimulate these neurons (eg, amphetamines) exacerbate psychotic symptoms. Therefore, abnormalities of the dopaminergic system are thought to exist in patients with schizophrenia; however, little direct evidence supports this. This theory has recently undergone considerable refinement. 

Hypodopaminergic activity in the mesocortical system (leading to negative symptoms) and hyperdopaminergic activity in the mesolimbic system (leading to positive symptoms) may exist. Moreover, the newer antipsychotic drugs block both dopamine D2 and 5-hydroxytryptamine (5-HT) receptors. Clozapine, perhaps the most effective antipsychotic agent, is a particularly weak dopamine D2 antagonist. Undoubtedly, other neurotransmitter systems, such as norepinephrine, serotonin, and gamma-aminobutyric acid (GABA), are involved. Some research focuses on the N-methyl-D-aspartate (NMDA) subclass of glutamate receptors because NMDA antagonists, such as phencyclidine hydrochloride and ketamine, can lead to psychotic symptoms in healthy subjects

SYMPTOMS AND SIGNS

Symptoms of schizophrenia vary in type and severity. Generally they are categorized as positive or negative (deficit) symptoms. Positive symptoms are characterized by an excess or distortion of normal functions; negative symptoms, by diminution or loss of normal functions. Individual patients may have symptoms from one or both categories.

Positive symptoms can be further categorized as (1) delusions and hallucinations or (2) thought disorder and bizarre behavior. Delusions and hallucinations are sometimes referred to as the psychotic dimension of schizophrenia. Delusions are erroneous beliefs that usually involve misinterpreting experience. In persecutory delusions, the patient believes he is being tormented, followed, tricked, or spied on. In delusions of reference, the patient believes that passages from books, newspapers, song lyrics, or other environmental cues are directed at him. In delusions of thought withdrawal or thought insertion, the patient believes that others can read his mind, that his thoughts are being transmitted to others, or that thoughts and impulses are being imposed on him by outside forces. Hallucinations may occur in any sensory modality (auditory, visual, olfactory, gustatory, or tactile), but auditory hallucinations are by far the most common and characteristic of schizophrenia. The patient may hear voices commenting on his behavior, conversing with one another, or making critical and abusive comments.

Thought disorder and bizarre behavior are termed the disorganized symptom cluster. Thought disorder involves disorganized thinking, evidenced primarily by speech that is rambling, shifts from one topic to another, and is non-goal-directed. Speech can range from mildly disorganized to incoherent and incomprehensible. Bizarre behavior may include childlike silliness, agitation, and inappropriate appearance, hygiene, or conduct. Catatonic motor behavior is an extreme form of bizarre behavior that can include maintaining a rigid posture and resisting efforts to be moved or engaging in purposeless and unstimulated motor activity.

Negative (deficit) symptoms include blunted affect, poverty of speech, anhedonia, and asociality. With blunted affect (flattening of emotions), the patient's face may appear immobile, with poor eye contact and lack of expressiveness. Poverty of speech refers to a diminution of thought reflected in decreased speech and terse replies to questions, creating the impression of inner emptiness. Anhedonia (diminished capacity to experience pleasure) may be reflected by a lack of interest in activities with substantial time spent in purposeless activity. Asociality refers to a lack of interest in relationships. Negative symptoms are often associated with a general loss of motivation and diminished sense of purpose and goals.

In some patients with schizophrenia, cognitive functioning declines, with impaired attention, abstract thinking, and problem solving. Severity of cognitive impairment is a major determinant of overall disability in these patients.

Symptoms of schizophrenia typically impair the ability to function and are often severe enough to markedly interfere with work, social relations, and self-care. Unemployment, social isolation, deteriorated familial relationships, and diminished quality of life are common outcomes.

DIAGNOSIS
No definitive test for schizophrenia exists. Diagnosis is based on a comprehensive assessment of clinical history, symptoms, and signs. Information from ancillary sources, such as family, friends, and teachers, is often important in establishing chronology of illness onset. According to Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), the patient must have experienced at least 2 of the following symptoms: delusions, hallucinations, disorganized speech, disorganized or catatonic behavior, or negative symptoms. The patient must experience at least 1 month of symptoms (or less if successfully treated) during a 6-month period, and social or occupational deterioration problems occur over a significant amount of time. These problems must not be attributable to another condition for the diagnosis of schizophrenia to be made.

Psychotic disorders due to physical disorders or associated with substance abuse and primary mood disorders with psychotic features must be ruled out by clinical examination and history. Additionally, laboratory tests can rule out underlying medical, neurologic, and endocrine disorders that can present as psychosis (eg, vitamin deficiencies, uremia, thyrotoxicosis, electrolyte imbalance).

Structural brain abnormalities that can be seen on MRI or CT scans are consistently found in patients with schizophrenia as a group but are insufficiently specific to have diagnostic value for individual patients. In general, medial and superior temporal lobe abnormalities are associated with positive symptoms; frontal cortical and ventricular system abnormalities, with negative symptoms. In functional studies of regional brain glucose or oxygen utilization, diminished activation in the prefrontal cortex and mesolimbic regions is associated with negative symptoms and cognitive dysfunction in patients with schizophrenia.

TREATMENT 
Patients with schizophrenia tend to develop psychotic symptoms an average of 12 to 24 months before presenting for medical care. The time between onset of psychotic symptoms and first treatment, termed duration of untreated psychosis, correlates with the rapidity of initial treatment response, quality of treatment response, and severity of negative symptoms. When treated early, patients tend to respond more quickly and fully. Without prophylactic antipsychotic drugs, 70 to 80% of patients who have had a schizophrenia episode have a subsequent episode during the next 12 mo. Continuous prophylactic antipsychotic drugs can reduce the 1-yr relapse rate to about 30%.

General goals of treatment are to reduce the severity of psychotic symptoms, prevent recurrences of symptomatic episodes and associated deterioration of functioning, and help patients function at the highest level possible. Antipsychotic drugs, rehabilitation with community support services, and psychotherapy are the major components of treatment.

Antipsychotic drugs: Conventional antipsychotic (neuroleptic) drugs include chlorpromazine, fluphenazine, haloperidol, loxapine, mesoridazine, molindone, perphenazine, pimozide, thioridazine, thiothixene, and trifluoperazine . These drugs are characterized by their affinity for the dopamine 2 receptor and can be classified as high, intermediate, or low potency. Different drugs are available in tablet, liquid, and short- and long-acting IM preparations. A specific drug is selected primarily based on adverse effects, required route of administration, and the patient's previous response to the drug.

Conventional antipsychotic drugs are associated with adverse effects, such as sedation, dystonia and muscle stiffness, tremors, elevated prolactin levels, and weight gain. Akathisia (motor restlessness) is particularly unpleasant and is often associated with drug refusal and outpatient noncompliance. These drugs may also cause tardive dyskinesia, an involuntary movement disorder most often characterized by puckering of the lips and tongue and/or writhing of the arms or legs. The incidence of tardive dyskinesia is about 5%/yr of drug exposure among patients taking conventional antipsychotic drugs. In about 2%, tardive dyskinesia is severely disfiguring. Because of this risk, patients receiving long-term maintenance therapy should be evaluated at least q 6 mo. Rating instruments, such as the Abnormal Involuntary Movement Scale, may be used. Neuroleptic malignant syndrome, a rare but potentially fatal adverse effect, is characterized by rigidity, fever, autonomic instability, and elevated creatinine phosphokinase. 

About 30% of patients with schizophrenia do not respond to conventional antipsychotic drugs (treatment refractory). They may respond to atypical antipsychotic drugs.

Atypical antipsychotic drugs have some or most of the following properties: They alleviate positive symptoms; improve negative symptoms to a greater extent than conventional antipsychotics; may improve neurocognitive deficits; have greater efficacy for refractory schizophrenia; are less likely to cause extrapyramidal (motor) side effects; have a lower risk of tardive dyskinesia; and produce little or no elevation of prolactin.

Atypical antipsychotic drugs may have selective affinity for brain regions involved in schizophrenia symptoms and reduced affinity for areas associated with motor symptoms and prolactin elevation. They affect other neurotransmitter systems, including serotonin, or have selective affinity for specific dopamine receptor subtypes.

Clozapine,one of the first atypical antipsychotic, is effective in up to 50% of patients who are resistant to conventional antipsychotic drugs. Clozapine reduces negative symptoms, produces few or no motor adverse effects, and has no risk of tardive dyskinesia, but it produces other adverse effects, including sedation, hypotension, tachycardia, weight gain, and increased salivation. It also may cause seizures in a dose-dependent fashion. The most serious adverse effect is agranulocytosis, which can occur in about 1% of patients. Consequently, frequent monitoring of WBCs is required, and clozapine is generally reserved for patients who have responded inadequately to other drugs.

Newer atypical antipsychotic drugs currently or soon to be available are risperidone, olanzapine, quetiapine, sertindole, and ziprasidone. For most patients with schizophrenia, these drugs are more effective and have fewer adverse effects than conventional antipsychotics. They provide many of the benefits of clozapine without the risk of agranulocytosis and are generally preferable to conventional antipsychotics for treatment of an acute episode and for prevention of recurrence. The new antipsychotics have similar efficacy and differ primarily in adverse effects, so drug choice is based on the patient's response and vulnerability to specific adverse effects. A 4- to 8-wk trial is usually required to assess efficacy. Rapid resolution of symptoms is the goal of acute treatment. For maintenance treatment, the lowest dose that prevents symptoms is used.

Rehabilitation and community support services: Psychosocial skill training and vocational rehabilitation programs help many patients work, shop, care for themselves; manage a household; get along with others; and work with mental health professionals. Supported employment, in which patients are placed in a competitive work setting and provided with an on-site job coach to promote adaptation to work, may be particularly valuable. In time, the job coach acts only as a backup for problem solving or communication with employers.

Support services enable many patients with schizophrenia to reside in the community. Patients may require supervised apartments where a staff member is present to ensure drug compliance. Programs provide a graded level of supervision in different residential settings, ranging from 24-h support to periodic home visits. These programs help promote patient autonomy while providing sufficient care to minimize the likelihood of relapse and reducing the need for inpatient hospitalization. Aggressive community programs provide services in the patient's home or other residence and are based on high staff-to-patient ratios; treatment teams directly provide all or nearly all required treatment services.

Hospitalization or crisis care in a hospital alternative may be required during severe relapses, and involuntary hospitalization may be necessary if the patient poses a danger to himself or others. Despite the best rehabilitation and community support services, a small percentage of patients, particularly those with severe cognitive deficits and those resistant to drug therapy, require long-term institutional or other supportive care.

Psychotherapy: The goal is to develop a collaborative relationship among the patient, family, and physician so that the patient can learn to understand and manage his illness, to take drugs as prescribed, and to handle stress more effectively.

The quality of the physician-patient relationship is often a major determinant of treatment outcome. Although individual psychotherapy in combination with drug therapy is a common approach, few empirical guidelines are available. Psychotherapy that begins by addressing the patient's basic social service needs, provides support and education regarding the nature of the illness, promotes adaptive activities, and is based on empathy and a sound dynamic understanding of schizophrenia is likely to be most effective. Many patients need empathic psychologic support to adapt to what is often a lifelong illness that can substantially limit functioning. Case management, designed to ensure that patients have access to necessary entitlements, treatment services, and safe and affordable housing, is often a prerequisite to the pursuit of other therapeutic goals.

For patients who live with their families, psychoeducational family interventions can reduce the rate of relapse. Support and advocacy groups, such as the Alliance for the Mentally Ill, provide families with information pertinent to care and with support as well as act as an advocate.
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