Pharmacology—Antipsychotic Drug Therapy
Psychosis


Psychosis is a variety of mental disorders characterized by one or more of the following symptoms:

1) Diminished and distorted capacity to process information and draw logical conclusions

2) Hallucinations

3) Delusions

4) Incoherence

5) Catatonic or disorganized behavior

6) Aggression

7) Violence
Schizophrenia


Schizophrenia is a severe, progressive mental illness.  Prevalent in about 1% of the US population.  Occurs earlier in males (early 20s) and for females it occurs in late 20s, early 30s.  There is a strong genetic component.  Early diagnosis and therapy may improve prognosis.  Symptoms can be severely disabling and are classified as following

1) Positive – hallucinations, delusions, abnormal experiences, disorganization, incoherent speech, agitation

2) Negative – reduction in drive, motivation, interest

3) Affective – depression and anxiety

4) Cognitive – problems with learning, memory, etc

Dopamine Hypothesis


The dopamine hypothesis suggests that excessive dopaminergic activity underlies schizophrenia includes the following:

1) Drugs that increase dopaminergic activity either aggravate existing schizophrenia or induce psychosis

2) Traditional antipsychotic drugs block D2 receptors in the CNS

3) Post-mortem studies show increase dopamine receptor density in brains of schizophrenics who were not treated with antipsychotics

4) Clinical response to antipsychotics is correlated with decrease in homovanillic acid (primary dopamine metabolite) in CSF, plasma, and urine

*Schizophrenia has multi-factorial causes, with dopamine not being the only cause.  Decreased glutaminergic activity is the other cause
Classes of Typical Antipsychotics

Phenothiazines

1) Chlorpromazine (Thorazine)

2) Trifluoperazine (Stelazine)

3) Thioridazine (Mellaril)

4) Fluphenazine (Prolixin)

5) Perphenazine (Trilafon)

6) Mesoridazine (Serentil)
Thioxanthenes

1) Thiothixene (Navane)

Butyrophenone

1) Haloperidol (Haldol)

Miscellaneous

1) Loxapine (Loxitane)

2) Molindone (Moban)

3) Pimozide (Orap)
Atypical Antipsychotics

1) Clozapine (Clozaril)

2) Risperidone (Risperidal)

3) Olanzapine (Zyprexa)

4) Quetiapine (Seroquel)

5) Ziprasidone (Geodon)

6) Aripriprazole (Abilify)

Atypical antipsychotics are therapeutically as effective in treating the positive symptoms and more effective in treating the negative symptoms of schizophrenia than the conventional antipsychotic drugs, and which causes very few acute and chronic extrapyramidal symptoms (EPS).

Risperidal Consta

Risperidal Consta is the long-acting injection of the psychotropic agent, risperidone.  This improves compliance.  It is an extended release polymer-based microsphere formulation.  After injection, the copolymer is slowly hydrolyzed allowing for a slow release of the drug over a period of several weeks.  Plasma concentrations increase slowly three weeks after injection and peak at about four to six weeks.

Usually dose is 25mg deep IM q2 weeks.  Max dose is 50mg q2 weeks.  Doses should be increased no more frequently than every four weeks.  Oral risperidone or another antipsychotic should be administered with the first injection and continued for three weeks.  The dose should be administered by deep intramuscular gluteal injection by a healthcare professional 
Clinical Uses of Antipsychotics

1) Schizophrenia

2) Bipolar disorder (manic phase)

3) Tourette’s syndrome

4) Alzheimer’s disease – psychosis

5) Anti-emetic

6) Autism (non-FDA)

7) Depression (non-FDA)
MOA


Three dopaminergic pathways in the brain are primary substrates for pharmacological effects of antipsychotics:

1) Mesolimbic-mesocortical system – associated with higher mental and emotional function.  Blocking dopamine here is responsible for therapeutic effects for psychosis

2) Nigrostriatal system – involved in the coordination of posture and voluntary movement.  This gives EPS
3) Tuberoinfundibular system – involved in hypothalamic and pituitary function.  Endocrine side effects
Effects on Other Receptors

1) Muscarinic antagonism – anticholinergic

2) Alpha-adrenergic antagonism – postural hypotension

3) Histamine antagonism

4) Seroternergic antagonism (atypicals) – helps with negative symptoms
Contraindications

1) Parkinson’s disease

2) Hepatic failure

3) Bone marrow depression

4) Use of CNS depressants

5) Hypotension
Pharmacokinetics

1) Variation amongst individuals agents

2) Most have first pass metabolism

3) Most are highly lipid soluble and protein bound, longer DOA than their half-life would indicate due to storage in fat tissue

4) Depot injection forms – slower absorption and longer DOA (up to 3 weeks)
Drug Interactions

1) More pharmacodynamic than pharmacokinetic

2) Enhanced action of CNS depressants

3) Increased anticholinergic effects with TCAs or other anticholinergics

4) Hypotensive effects increased with anti-HTN

5) CYP450 reactions – check individual drugs
Adverse Effects

1) EPS, NMS – D2 blockade

2) Sedation – alpha-1 and H1 blockade

3) Anticholinergic side effects – muscarinic blockade

4) Orthostatic hypotension – alpha-1 blockade

5) Impotence – alpha-1 blockade

6) Endocrine, hormonal effects – D2 blockade

7) Seizures – more common with chlorpromazine and Clozapine.  Antipsychotics usually lower seizure threshold

8) CVS effects, dyslipidemia, diabetes, and weight gain (seen with newer atypical drugs)

9) Cholestatic jaundice (rare), ocular effects (more common with chlorpromazine and thioridazine), agranulocytosis (Clozapine)
Antipsychotic-induced EPS

Factors that Define EPS

1) Negative symptoms

2) Tardive dyskinesia (TD)

3) Noncompliance

4) Motor side effects

5) Dysphoria

6) Cognitive dysfunction
Acute EPS

Acute EPS is present in 50-90% of patients receiving conventional, or typical, antipsychotics.  Characterized by akathisia, dystonia, or Parkinsonism.  These side effects commonly reduce patient compliance.  Increase risk of development to chronic EPS (tardive dyskinesia).  Can treat with Diphenhydramine, benzotropine, trihexyphenidyl, or Amantadine.

Chronic EPS

Chronic EPS (tardive dyskinesia) is present in 15-20% of patients receiving conventional antipsychotics.  Risk of 5% of patients per year on conventional antipsychotics.  Usually occurs lateral in therapy (after 6 months).  In older patients, the mouth, face, and tongue are affected; younger patients, the limbs and trunk.  Treatment includes d/c the drug or reduce the dose, change drug to atypical or one with less anticholinergic activity
Neuroleptic Malignant Syndrome

Neuroleptic malignant syndrome (NMS) is a life-threatening disorder that can occur in patients who are extremely sensitivity to EPS side effects.  Symptoms include muscle rigidity, hyperthermia, and leukocytosis.  Treat with anti-Parkinson drugs, diazepam, and cooling.
Clinical Presentation of EPS – Akathisia

Motor Symptoms

1) Pacing

2) Rocking

3) Shifting from foot to foot

4) Inability to sit still
Mental Symptoms

1) Inner restlessness

2) Inability to relax

3) Poor concentration

4) Irritability
Differentials

1) Psychotic agitation

2) Idiopathic syndrome – restless-leg
Clinical Presentation of EPS – Dystonia

Motor

1) Briefly sustained or fixed abnormal contractions of the facial muscles and tongue, neck, limbs and trunk

2) Rapid onset – leads to low levels of compliance
Mental

1) Fear

2) Anxiety
Differential

1) Malingering

2) Hysteria

3) Seizures

4) Catatonia

5) Idiopathic syndrome – focal or segmental dystonia
Clinical Presentation of EPS – Parkinsonism

Motor

1) Tremor

2) Rigidity

3) Bradykinesia (akinesia)

4) Mask facies

5) Decreased arm swing

6) Gait disturbance
Mental

1) Bradyphrenia

2) Cognitive impairment
Differential

1) Negative symptoms of psychosis

2) Depression

3) Idiopathic syndrome – Parkinson’s disease
Consequence of EPS

Akathisia

1) Lower rates of improvement and poorer outcomes

2) Higher rates of TD

Dystonia

1) Non-compliance and potential for relapse

Parkinsonism

1) Secondary dysphoria

2) Mental clouding (Bradyphrenia)

3) Cognitive impairment
Consequence of Tardive Dyskinesia (TD)

1) Effects are disfiguring and sometimes painful

2) Leads to poor compliance

3) Contributes to increased morbidity and mortality

4) TD is potentially irreversible

5) Repetitive involuntary movements – side to side jaw, eye blinking, and lip smacking, and plucking.  Can persist for several weeks after d/c of drug

6) Can effect respiratory system (rare)
Risk Factors for TD

1) Gender – women at greater risk

2) Age – elderly at much greater risk

3) African American

4) Unipolar depression and bipolar disorders

5) Comorbidity – alcohol and tobacco abuse, DM

6) Prior use of antipsychotics
TD Rates in the Elderly

1) 26% after 1 year

2) 52% after 2 years

3) 60% after 3 years

4) Atypical antipsychotics – lower EPS rates predicted to result in lower risk of TD (some data show risk of approximately 5%)

Hormonal Effects

1) Amenorrhea and increased libido in women

2) Gynecomastia and decreased libido in men

3) Hyperprolactinemia

4) These effects are probably due to blockade of dopamine’s normal inhibition of prolactin secretion and enhanced peripheral conversion of androgens to estrogen
Antipsychotics and Diabetes

1) Higher rates of DM with atypical agents compared to typical.  Greatest with Clozapine and Olanzapine, but all agents must now include precaution in package insert

2) For older agents, the low-potency phenothiazine agents appear most likely to cause problems with glucose regulation
Antipsychotics and Weight Gain

1) Weight gain can occur with typical and atypical antipsychotics, but is more frequently associated wit atypical agents

2) Estimated order of weight gain, from highest to lower – Clozapine, Olanzapine, Quetiapine, thioridazine, chlorpromazine, risperidone, haloperidol, Fluphenazine, Ziprasidone, and Molindone
3) The newest agent, Aripriprazole, appears to have minimal effect on weight gain but is least effective in treating schizophrenia
Antipsychotic Therapy and Cardiac Effects


Increased attention has been focused recently on understanding the cardiac effects of antipsychotics, including prolonged QT interval.  It is now recommended that thioridazine and Mesoridazine besylate are reserved for patients who fail to respond to other treatments.  Prescriber should be aware that patients with mental illness often have other risk factors that can increase their susceptibility to cardiac adverse events

1) Smoking

2) Inactivity

3) Obesity

4) Use of coronary vasospastic substances

5) Poor nutrition

6) Abnormal electrolyte levels
QT Interval

1) Thioridazine – most effect on QT interval

2) Aripriprazole – least effect on QT interval
