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Objectives

Recommend strategies for managing the extrapyramidal
symptoms associated with antipsychotics based on a patient’s
presenting symptoms.

Evaluate a patient’s risk for QTc prolongation based on the
antipsychotic they are taking, cardiac history, age, and
concurrent medications.

Develop a monitoring plan for metabolic effects associated
with second-generation antipsychotics according to the
ADA/APA consensus document on antipsychotic drugs and
obesity and diabetes.

Create evidence-based treatment regimens to clinically
manage the adverse effects associated with clozapine therapy
(e.g. seizures, constipation, sialorrhea, etc.) when presented
with a patient case.

Describe the significant differences in adverse effects among
the second-generation antipsychotics.

School of Pharmacy

First-Generation Antipsychotics
(FGAs)

Chlorpromazine ¢ Perphenazine (Trilafon®)
(Thorazine®)

¢ Thioridazine (Mellaril®)
Fluphenazine (Prolixin®)

¢ Thiothixene (Navane®)
Haloperidol (Haldol®)

* Trifluoperazine
Loxapine (Loxitane®) (Stelazine®)
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First-Generation Antipsychotics
(FGASs)

Antipsychotics

Low * Chlorpromazine
* Thioridazine

Intermediate ¢ Perphenazine
* Loxapine
High Trifluoperazine
Thiothixene
Haloperidol
Fluphenazine
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Second-Generation Antipsychotics
(SGAs)

¢ Clozapine (Clozaril®) * Aripiprazole (Abilify®)

¢ Risperidone (Risperdal®) * Paliperidone (Invega®)

¢ Olanzapine (Zyprexa®) ¢ Asenapine (Saphris®)
¢ Quetiapine (Seroquel®) ¢ lloperidone (Fanapt®)
¢ Ziprasidone (Geodon®) ¢ Lurasidone (Latuda®)

Bold indicates drug product is available in brand name only.

Adverse Effects

* Agranulocytosis * Neuroleptic malignant
* Anticholinergic syndrome (NMS). . T
« Cardiac . Ocularanfﬂ skin depo§|ts
. * Orthostatic hypotension
¢ Enuresis .
. * Osteoporosis
* Extrapyramidal * Photo sensitivit:
symptoms Sedati Y
e Gastrointestinal (Gl) edation
« Hepatic * Seizures
P X . ¢ Sexual dysfunction
* Hyperprolactinemia « Venous
¢ Metabolic thromboembolism
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Extrapyramidal Symptoms

@s: hool of Pharmacy

Extrapyramidal Symptoms (EPS)

¢ Akathisia ¢ Pseudoparkinsonism

¢ Dystonia ¢ Tardive dyskinesia

@S: hool of Pharmacy

Akathisia

* Symptoms
— Inability to sit or stand still -Shifting
— Restlessness -Tapping feet
— Pacing -Marching in spot

* Monitoring
— Barnes Akathisia Scale ( BAS, BARS)

Chen 1. Drug-Induced Movement Disorders. Ment Heal
Schoal of Pharmacy iy 4
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Akathisia

* Treatment
— Discontinue antipsychotic or reduce dose
— Switch to SGA

— Beta-blockers
* Propranolol
* Benzodiazepines

Haddad P, Dursun S f Hom
~psychopharmacol 2008; 23: 15-26,

Chen 1. Drug-Induced Movement Disorders. Ment Health Clin. 2012;1(7):17. Available at:
School of Pharmacy ced-movement.disorders. Accessed April 24, 2014.

Dystonia

¢ Symptoms
— Torticollis - Trismus
— Laryngospasm - Glossospasm
— Oculogyric crisis - Blepharospasm
— Retrocollis - Opisthotonus

* Monitoring
— Modified Simpson Angus Scale (MSAS)

Chen 1. Drug-induced Ment Health Clin. 2012;1(7):17. Available a:
School of Pharmacy ht Accessed April 24, 2014.
ENIIRSITY OF wiscoMSIAAGoS  Haddad P, Dursun S. Neurological complications of psychiatic drugs: linical features and management. Hum

psychopharmacol 2008; 23: 15-26.

Dystonia

* Treatment
— Discontinue antipsychotic or reduce dose
— Switch to SGA
— Anticholinergics
« Benztropine (po/IM/IV)
« Trihexyphenidyl (po)
¢ Diphenhydramine (po/IM/IV)
— Benzodiazepines
Chen 1D duced MovementDisrdes. ent HelthCin. 20127417, sl

Haddad P, Dursun S. Neurological complications of psychiatric drugs: clinical features and management. Hum
psychopharmacol 2008; 23: 15-26.




Pseudoparkinsonism

* Symptoms

— Akinesia -Masked face
— Bradykinesia -Shuffling gate
— Resting tremor -Stooped posture

— Cogwheel rigidity -Micrographia

* Monitoring
— Modified Simpson Angus Scale (MSAS)

Chen JJ. Drug-Induced Movement Disorders. Ment Health Clin. 2012;1(7):17. Available at:
Schoal of Pharmacy u asonizs 0t

features

rmacol 2008; 23: 15-26.

Pseudoparkinsonism

* Treatment
— Discontinue antipsychotic or reduce dose
— Switch to SGA
— Anticholinergics
— Dopamine agonists
¢ Amantadine

i Chen 1. Drugiinduced Ment Health Cin. 2012;1(7)1 et
Schoal of Pharmacy ity Accessed April 24, 2014
S——— e — Haddad P, Dursun S. Neurological complications of psychiatric drugs: clinic: management.

Hum psychopharmacol 2008; 23: 15-26.

Tardive Dyskinesia (TD)

* Incidence

— Approximately 5% per year

— Approximately 20-25% with long-term treatment
* Risk factors

— Long-term antipsychotic use - FGA
— High dose antipsychotic - Increasing age
— Occurrence of acute EPS - Female gender

— Organic mental disorder

Bhidayasir R, Fahn §, Weiner W, et al. Evidence based guideline: Treatment of tardive syndromes: Report of the guideline
School of Pharmacy th of e 2013, 81 463-469.
ENIVIRSITY OF SCOMINMANSON  piarre ) Extrapyramidal symptoms with atypical antipsychotics. Drug Sof 2005; 28: 191-208.




Tardive Dyskinesia (TD)

* Prevention
— Confirm indication for antipsychotic
— Use SGA
— Use minimum effective dose
— Discontinue anticholinergics

— Assess for signs using rating scales

Caroffs, Miller D, Dhopesh V, Campbell €. s there a rational management strategy for tardive dyskinesia? Current
Schoal of Pharmacy psychiatry 2011; 10: 23-32.

Kaspar R, Elingrod . Strategies for managing drug-induced tardive dyskinesia. Current Psychiatry 2014; 13: 44-46.

Tardive Dyskinesia (TD)

* Monitoring

— Abnormal Involuntary Movement Scale (AIMS)

— Dyskinesia Identification System - Condensed User
Scale (DISCUS)

¢ Administer at least every 3 to 6 months

Caroff s, Miler D, Dhopesh V, Campbell €. Is there a rational management strategy for tardive dyskinesia? Current
School of Pharmacy Psychiatry 2011; 10: 23-32.

Public Domain, no copyright
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Tardive Dyskinesia (TD)

— Symptoms

* Orofacial movements

— Tongue thrusting - Grimacing
— Tongue rolling - Frequent blinking
— Chewing or lateral jaw movements - Brow arching
— Lip smacking - Blepharospasm
* Extremity movements
— Choreiform
— Athetoid
— Ballistic

— Axial hyperkinesia

School of Pharmacy Caroff s, Miller D, Dhopesh V, Campbell € management strateg Current
ENIARSITY o wiscoNsE-Lpisos  Psychiatry 2011; 10: 23-32

Tardive Dyskinesia (TD)

* Treatment
— May be irreversible
— No FDA-approved medications
* Taper or discontinue antipsychotic if appropriate
— Withdrawal dyskinesia
* Switch antipsychotics

— More or less potent agent
— Clozapine

 Discontinue anticholinergic medications
 Trial of antidyskinetic medication

School of Pharmacy Caroff s, Miller D, Dhopesh V, Campbell E. Is there a rational management strategy for tardive dyskinesia? Current
NvaRSTY O wiscossevNapson  Psychiatry 2011; 10:23-32.
Kaspar R, Ellingrod V. Strategies for ychiatry 2014; 13: 44-46.




Tardive Dyskinesia (TD)

¢ Antidyskinetic medications

Clonazepam Amantadine Diltiazem
Ginkgo biloba Tetrabenazine Galantamine
Eicosapentaenoic acid

Insufficient Evidence to Support or Refute Use
Acetazolomide Bromocriptine  Thiamine Baclofen

Vitamin E
Vitamin Bg Selegiline Melatonin Nifedipine Levetiracetam
Buspirone Yi-gan san Botulinum Reserpine Methyldopa
toxin

ECT Deep brain

stimulation
Bhidayasii B, Fahn S, Weiner W, et al. Evidence based guideline: Treatment of Report of the

ey of Neurology, Neurology 2013, 81: 463.469

Neuroleptic Malignant
Syndrome

@ School of Pharmacy

Neuroleptic Malignant Syndrome

* Incidence: ~0.01-0.02%
¢ Onset: Usually within 30 days
e Risk factors

— High potency FGAs -Agitation

— Parenteral administration -Restraint

— Higher doses -Dehydration
— Faster titration rates -Antipsychotic
— Prior episode of NMS naive

Bienvenu O, Neufeld K, Needham D. Treatment of four psychiatric emergencies in the intensive care unit. Cit Care
Med 2012; 40: 2662-2670.




Neuroleptic Malignant Syndrome

¢ Signs/Symptoms
— Hyperthermia -Mental status changes
— Muscle rigidity -Autonomic instability

— Elevated creatine kinase
¢ Non-Pharmacologic Treatment
— Discontinue all dopamine antagonists
— Supportive care
¢ Hydration
¢ Correct electrolyte abnormalities
* Cooling measures

School of Pharmacy Strawn J, Keck P, Caroff 5. Neuroleptic Malignant Syndrome. Am J Psychiatry 2007; 164: 870-876.
ExvaRsITY o wiscous-siLosos  Bienvenu O, Neufeld K, Needham D. Treatment of four psychiatric emergencies in the intensive care unit, Crit Care Med.

2012; 40: 2662-2670.

Neuroleptic Malignant Syndrome

¢ Pharmacologic Treatment

— Benzodiazepines — lorazepam 1 to 2mg IV every 4
to 6 hours

— Amantadine 200 to 400mg/day po or NG in
divided doses

— Bromocriptine 2.5mg po or NG BID or TID (may
increase to 45mg/day)

— Dantrolene 1 to 2.5mg/kg IV followed by 1mg/kg
every 6 hours

¢ Electroconvulsive therapy 6 to 10 treatments
@iﬁn“" DA S o wvdonn

QT, Prolongation
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Relationship between QTc and
Torsades de Pointes (TdP)

QT Increase (msec) R

<5 Does not appear to cause TdP
>5 and <20 Inconclusive
>20 Increased risk for TdP

¢ QTc prolongation >500 msec or a change in
baseline >30-60 msec are of particular

U Department of Health and Human Services, FDA, CDER, CBER. Guidance for industry: E14 clinical evaluation of
School of Pharmacy arjare d for 2005. Available t:
NISYRSITY O WTAEONIN. WA M129357.p0l. Accessed May 13, 2014

Risk Factors for QTc Prolongation

¢ Female ¢ Bradycardia

¢ Advanced age ¢ Heart disease

¢ Congenital long QT ¢ Renal and hepatic
syndrome (LQTS) dysfunction

¢ Electrolyte ¢ Hypothyroidism
abnormalities o CNS injury

e Anorexia nervosa  Diabetes

* Malnutrition e Medications

* Diuretics * Drug-drug interactions

Beach s, Celano C, Noseworthy P, et al. Qc prolongation, torsades de pointes, and psychotropic medications.

Psychosomatics 2013; 54: 1-1:
School of Pharmacy Nachimuthu 5, Assar M, Schussler J. Drug-induced QT interval prolongation: mechanisms and clinical management. Ther
EnvaRsiTy o wiscosses sosos  Adv Drug Sof 2012; 3: 241-253,

Clin €xp 2007; 23:3-14,

Risk of QTc Prolongation with
Antipsychotics

Medication (n) Dose (mg/day) Mean Duration of Mean Change in
Treatment (days) Baseline QTc ( msec)
15 18 7.1

Haloperidol (27)

Ziprasidone (31) 160 15 15.9
Quetiapine (27) 750 17 5.7
Olanzapine (24) 20 20 1.7
Risperidone (25) 6-8 25 3.9
Thioridazine (30) 300 16 30.1

No patient had a QTc interval 2500 msec during the study.

Harrigan E, MiceliJ, Anziano R, et a. A randomized evaluation of the effects of six antipsychotic agents on QT in the.
School of Pharmacy absence and presence of metabolic inhibition. J Cln Psychopharm 200d; 24: 62-69.
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Risk of QTc Prolongation with
Ziprasidone

¢ Modest effect on QTc interval

— Does not appear to be dose-related

* Incidence of QTc prolongation 2500 msec is

~0.06%
— No episodes of TdP among 4571 patients treated

— Rates of rapid and unexpected deaths comparable
with other antipsychotics

— No reports of significant cardiac events with
overdose

FDA. Briefing Document for Zeldox capsules ziprasidone). New York: Pfzer Inc, 2000; 116

®

School of Pharmacy

TABLE 3. QTc-Prolongation Risk Stratification for
Commanly Used Antipsychatic Medications*
Association with
Pointes
arally; IM imtramusculbarty

This table was published in Psychosomatics; Vol 54; Beach s, Celano C, Noseworthy , et al; QTc prolongation, torsades de
pointes, and psychotropic medications; pages 1-13; Copyright Elsevier (2013).

Prevention of QTc Prolongation

Confirm indication for antipsychotic

Only use high doses when there is a clear therapeutic
advantage

Avoid administration with other QT prolonging medications
Avoid QT prolonging drugs in patients with:

— Pre-existing heart disease

— Ventricular arrhythmias

— Electrolyte abnormalities

Monitor ECG in hospital setting if:

— Initiation of drug known to cause TdP

— Overdose on proarrhythmic agent

— New-onset bradyarrhythmia

— Severe hypokalemia or hypomagnesemia

Nachimuthu s, Assar M, Schussler J Drug-induced QT interval prolongation: mechanisms and clinical management
itk Ther Adv Drug Sof 2012; 3: 241-253,
Mackin P. C. of ClinExp 2007; 23: 314

11



Monitoring for QTc Prolongation

¢ No consistent data exist on how and when to
monitor QT interval with antipsychotics

¢ Measure QT interval during peak plasma
concentration of antipsychotic

¢ Assess QTc at baseline and intermittently post-
initiation for patients with risk factors

* Monitor ECG at baseline and then at least
daily with IV haloperidol

R. What clinicians should know about the QT Interval. JAMA 2003; 289: 2120-2127.
crtical gaps, and new appr drug

144 769781,
fol. 2007. Available at

devel
DA
School of Pharmacy s/
ARy of wcoNAGonon hearey m085203 him, A
Baach s, Celano C, Noseworthy P, et 3. QT

2013;50:113

d May 13, 2014,
longation, torsades d

Monitoring for QTc Prolongation —
LQTS Experts

¢ One third to one half of LQTS experts would check an
ECG before and after starting an antipsychotic

* Check ECG before and after starting a drug if it has
very probable, probable, or possible potential for
causing QT prolongation

Very Probable Probable
Thioridazine Ziprasidone Chlorpromazine
Haloperidol
Olanzapine
Risperidone

Al-khatib s, LaPointe N, Kramer J, Calff R What clinicians should know about the QI interval. JAMA 2003; 289: 2120-2127.
School of Pharmacy

Orthostasis and Syncope

@smm of Pharmacy
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Orthostasis and Syncope

* Risk factors
— Treatment with clozapine, iloperidone,
chlorpromazine and thioridazine
— Rapid dose titration
— Initial treatment period
— Elderly
— Dehydration
— Alcoholic neuropathy

— Concomitant medications that affect hemodynamic
tone

— Disorders of the autonomic nervous system

‘Gugger . Antipsychotic pharmacotherapy and orthostatic hypotension: Identification and management. CNS Drugs
2011; 25: 659-671.

Clozaril* Package Insert. Avalable at: htp://www.pharma.us.novartis.com/product/pi/pdf/Clozaril pdf. Accessed May.
13,2013

Orthostasis and Syncope

¢ Non-pharmacologic management
— Rise slowly to standing position -Salt-containing diet
— Compression stockings -Drink plenty of fluid
¢ Pharmacologic treatment
— Switch antipsychotics
— Titrate dose slowly
« Specific dose titration schedule for iloperidone
* Use initial iloperidone titration schedule if >3 days missed
— Lower the dose

— Fludrocortisone 0.2 to 2 mg daily (divided in 2-3 doses)

Gugger J. Antpsychotic d management. CNS Drugs 2011; 25
School of Pharmacy 659671
CNiviasiry o wiskonis sl Testani M. Clozapine-induced orthostatic hypotension treated with fludrocortisone. J Clin Psychiats
i

1y 1991; 55 497-498.
Fanapt* Package Insert. Available at: ht pdf. Accessed May 13, 2013

Hyperprolactinemia

macy

@Sz hool of P
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Hyperprolactinemia

¢ Risk factors

— Treatment with FGAs, risperidone, or paliperidone
— Children/adolescents
— Premenopausal women
* Symptoms
— Gynecomastia -Infertility
— Galactorrhea

-Sexual dysfunction

— Amenorrhea -Osteoporosis

Singh R, Deep G » 2012; 42: 389-392.
School of Pharmacy Bostwick J, Guthrie s, Ellingrod V.

2008; 29: 6473

Hyperprolactinemia

* Monitoring
— Obtain prolactin level at baseline, 3 months, or if any
clinical feature appears
¢ Treatment
— Reduce antipsychotic dose
— Switch to a different antipsychotic

— Adjunct dopamine agonist
* Bromocriptine
* Cabergoline
* Amantadine

— Adjunct aripiprazole

School of Pharmacy Singh R, Deep G. 2012; 42: 389-392.
xivesiT o wiscosse oo Bostwick ), Guthrie S, Elingrod

2009; 29: 6473,

Metabolic Effects

@Sz hool of Pharmacy
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Metabolic Effects

Medication Metabolic Weight Gain Risk for Worsening Lipid
Syndrome Diabetes Profile
+++ +++ + +

Clozapine
Risperidone + ++ D D
Olanzapine +Ht +Ht + +
Quetiapine ++ ++ D D
Ziprasidone* +/- +/- B B
Aripiprazole* +/- +/- - -
+=lincreased effect, - = no effect; D = discrepant results
* = Newer drugs with limited long-term data
Copvright Diabetes Association. From , Vol. 27, 2004; 596-60L. Reprinted with permission
from The American Diabetes Assaciation.
American iab fon, the Ameri n fnical
Schoal of Pharmac d the North conference on

y
CNVIAITY OF WISCONMALDION  gntipeychoric drugs and obesity and diabetes. Diabetes Care 2004; 27: 596-601

Medication Weight, | Total Total Triglycerides, | Triglycerides, | Fasting | Fasting
kg(224 | cholesterol, | cholesterol, | mg/dL mg/dL blood
weeks) | mg/dl(s12 | mg/dL(224 | (<12 weeks) | (224 weeks) glucose,

weeks) weeks) mg/dL
(224
weeks)

Asenapine  +11-13  +0.9 +0.4-1.1 6 35-438 938 06- +24

432

Aripiprazole +03 15 - - - - +4.4 +22

Clozapine 40928  -06- +13 - 471 - +11 -

437

lloperidone 4227 - +8.2 39232 0.8 89-4354 4656 -18-

+0.54

Lurasidone 4043 059- -3.8-+123 2538  3.1-+29.1  -48-151  -04-  +0.823

+0.73 +26

Olanzapine +2.6 +5.6 +5.3 5.6 +20.8 +18.7 +2.76 +4.2

Paliperidone  +0.6-11 +1.4-2.6 -2.4-453 15 10.6-+183  -6.4-105  0.7- +33-46

+43

Quetiapine - - - - - - 432 +5

Risperidone ~ +0.7-22 +43-53 1869 +4.4-5.5 49-483 +19.9 40608 +2.84.1

Ziprasidone 405 +0-14 - - - - - -

REITY OF WIRCONSEN-MAISON hty sed May 20,
200

Relative Risk for Metabolic Syndrome

e Aripiprazole
Low e Ziprasidone

e Lurasidone

* Asenapine

High

* Olanzapine
¢ Clozapine

School of Pharmac:

y
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Monitoring Protocol for Metabolic
Effects

Baseline 8 weeks 12 Quarterly Every 5
weeks years
X X

Personal/family

history

Weight (BMI) X X X X X

Waist X X

circumference

Blood pressure X X X

Fasting plasma X X X

glucose

Fasting lipid X X X
profile

*More frequent assessments may be warranted based on clinical status

Copyright 2004 A
Sehool of Pharmacy
e

 the N
antipsychotic drugs and obesity an

Diabetes Care®, Vol. 27, 2004; 596-601. Reprinted with

i Psychi th tion of

conference on

y
5. Diabetes Care 2004; 27: 596-601

Treatment of Metabolic Effects

¢ Consider intervention if patient gains > 5% of
initial body weight
— Diet and exercise
— Switch to SGA with low metabolic liability
— Medically treat metabolic side effects
— Appetite suppressants or weight loss drugs
— Metformin
- Topiramate?b

Ame , the American Psychi th tion of |
@&ho@l of Pharmacy

conference on
re 2004; 27: 596-601

for weight loss and metabolic control in overweight outpatients with
\m J Psychiatry 2013; 170: 1032-1040.

h
medications. Curr Opin Psychiatry 2008; 21 613-618.

Mortality in Elderly Patients
with Dementia-Related
Psychosis

@&hml of Pharmacy
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Mortality in Elderly Patients with
Dementia- Related Psychosis

* Black box warning for all antipsychotics

— Increased mortality in elderly patients with dementia-
related psychosis

— Most deaths are cardiovascular or infectious in nature

— Prevention

1. Determine underlying factors for behavior
Eliminate precipitating factors
Implement non-pharmacologic treatment
Initiate pharmacotherapy if necessary

Maintain lowest effective dose and reassess need for antipsychotic
Ih1 R, Frolich L, Winblad B, et al. World Federation of Societies of Biological Psychiatry (WFSBP) guidelines for the
biological treatment of Alzheimer’s disease and other dementias. W J Biol Psychiatry 2011; 12: 2-32.

@ Jeste DV, Blazer D, Casey D et al. ACNP White Paper: Update on use of antipsychotics drugs in elderly persons with

n N

Setool of Pharmacy dementia. Neuropsychopharmacology 2008; 33: 957-970.

Thomas C. in the Treatment of Symptoms in Dementia. Ment Health Clin.
2012;1(11):12. Available at: htt ]
v

02014

Clozapine

Clozapine — Highlighted Adverse
Effects

¢ Agranulocytosis
¢ Gastrointestinal

 Seizures hypomotility

» Myocarditis * Sialorrhea

* Cardiomyopthy * Enuresis

* Fever * Hepatic impairment

macy

@Sz hool of P




Clozapine - Agranulocytosis

* Incidence: ~1%
¢ Onset: Usually within the first 8 weeks
* Risk factors
— Elderly
— Female gender
— Cachectic
— Between months 1 and 6 of therapy
* Symptoms
— Sore throat

— Fever
— Erythema
el ey EB S . Recessed May 13, 2013, .

Clozapine - Agranulocytosis

* Prevention — Slowly titrate dose
— Must restart titration is therapy is interrupted for > 2 days
Day
12.5mg po in the AM and HS
25mg po in the AM
25mg po in the AM and HS
25mg PO in the AM and 50mg PO at HS
50mg PO in the AM and at HS
50mg PO in the AM and 75mg PO at HS
50mg PO in the AM and 100mg PO at HS
75mg PO in the AM and 100mg PO at HS
100mg PO in the AM and 100mg PO at HS
100mg PO in the AM and 125mg PO at HS
11 100mg PO in the AM and 150mg PO at HS
@S:ho@l . 12 100mg PO in the AM and 175mg PO at HS
e 13 & 14 100mg PO in the AM and 200mg PO at HS 53

© 0NV A WN R

-
15}

¢ Prevention — WBC/ANC monitoring and registry

Hematologic Values for Monitoring Frequency of WBC and ANC Monitoring

WBC 23500/mm?and ANC > 2000/mm? * Do not initiate if WBC <3500/mm? or ANC <2000/mm?
Monitor weekly for the first 6 months

Monitor every 2 weeks from 6 months to 12 months of
therapy

Monitor every 4 weeks after 12 months of therapy

WBC > 3000-3500/mm? and/or ANC 2 1500~
2000/mm3

May continue clozapine

Monitor twice weekly until WBC >3500/mm? and ANC
>2000/mm?

Hold clozapine

Monitor daily until WBC > 3000/mm 3and ANC
>1500/mm?3

Monitor twice weekly WBC >3500/mm? and ANC
>2000/mm?

May rechallenge when WBC >3500/mm? and ANC
>2000/mm?

Discontinue clozapine and do not rechallenge

Monitor until normal and for at least four weeks from

day of discontinuation as follows:

 Daily until WBC > 3000/mm3 and ANC > 1500/mm3

* Twice weekly until WBC >3500/mm3 and ANC >
2000/mm3

* Weekly after WBC >3500/mm3

Slozaril® Package Insert, Available gt by b i JozariLpdt, g May 13,2013

WBC > 2000-3000/mm? and/or ANC > 1000-
1500/mm?

WBC < 2000/mm?3and/or ANC < 1000/mm?




Clozapine - Agranulocytosis

* Treatment
— Discontinue clozapine
— Supportive care
— Antibiotics when indicated
— Pharmacologic treatment

¢ Granulocyte colony-stimulating factor (G-CSF)
e Lithium

@s: hool of Pharmacy

Ojong M, Allen
013;3(3):100.

igement and Prevention of Agranulocytosis in Patients Receiving Clozapine. Ment Health Ciin.
it

sed May 13, 2014,

Paton C, Esop R. Managing clozapine-induced neutropenia with lithium. Psychitric Bulletin 2005; 29: 186-188.

Clozapine - Seizures

¢ Dose related seizure activity

—<300mg/day 1%
—300-600mg/day 2.7%
—>600mg/day 4.4%

* Management
— Reduce dose by 50%

— Consider anticonvulsant if recurrent seizures

@S: hool of

91; 41 369-371,
ent. Can J Psych 2007; 52(7):457-463.

Clozapine — Myocarditis and
Cardiomyopathy
* Incidence: 0.015% to 0.188%
* Onset

— Myocarditis — within 2 months
— Cardiomyopathy — after 2 months

* Symptoms
— Tachycardia -Fever
— Dyspnea -Flu-like symptoms
— Chest pain -Diarrhea/vomiting
— Palpitations -Dysuria
@W"'“ L Somttrise i e e e 1 0
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Clozapine — Myocarditis and
Cardiomyopathy
* Proposed monitoring

— Vital signs, C-reactive protein (CRP), troponin
* Proposed management

Symptoms of unidentified illness ¢ Continue clozapine
OR Check troponin and CRP daily until they
HR 2 120bpm or increased by >30bpm normalize
OR
CRP 50-100 mg/L
OR
Troponin < 2 ULN

.

.

CRP > 100 mg/L

Discontinue clozapine
¢ Obtain echocardiogram
« Consult cardiology

Ronaldson K, Fitzgerald P, Taylor A, et al. A new monitoring protocol for clozapine-induced myocarditits based on an
2nalysis of 75 cases and 94 controls, Aust N7 Psychiatry 2011: 45: 458-465

Clozapine - Fever

* Characteristics
— Spiking with temperatures below 104°F
— Lasts ~2.5 days
— Not dose related
— Associated with respiratory and Gl symptoms
— Occurs within the first month of therapy
* Management

— Rule out NMS, agranulocytosis, and myocarditis

* WBC with differential, troponin, CRP, urinalysis, blood
cultures, creatine kinase

— Acetaminophen

Lowe C, Grube R, Scates A of fever. Ann Pharmacother 2007,
41:1700-1704

Nielsen J, Correll C, Manu P, Kane . Termination of clozapine treatment due to medical reasons: When is it warranted and
how can it be avoided. J Clin Psychiotry 2013; 74: 603-613.

Wong ) and Delva N. Clozapine-Induced Selzures: Recognition and Treatment. Can J Psych 2007; 52(7):457-463.

Clozapine — Gl Hypomotility

e May resultin:
— Constipation -Bowel necrosis
— Fecal impaction -Death
— Feculent vomiting

e Risk factors
— High clozapine dose
— Concomitant anticholinergic medications
— Concomitant medical illness

Palmer s, MeLean B, ls P, i—
an anlyis of 102 cases. i Poyeiaty 2008; 69759765,
School of Pharmacy  ¢0.ler . Clozapine Induced Gastointestinal Hypomotity: More Than Just Constiation. Ment Heath Cln
2011;1(5):29. Available at: htty
ore st constpaton Accessed May 15,2014
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Clozapine — Gl Hypomotility

* Symptoms
— Abdominal pain -Nausea
— Abdominal distention -Vomiting

— Constipation
¢ Prevention/Treatment
— No established guidelines
— No clear consensus on best laxative

— Try lifestyle modifications first
* Exercise, dietary fiber, hydration

Sehool of Pharmacy o111 e at: hs e

Fowler JA. Clozapine-induced Gastrointestinal Hypomotilty: More Than Just Constipation. Ment Heaith Cin.
(5):29. Avail
ONIARKITY OF wiscoMI A0S more-just constipation. Accessed May 15, 2014,

m Management Strategies

1 Fiber 2 scoops po BID
Docusate 100mg po BID

.

N

Lactulose 15mL po BID
Docusate 100mg po BID

w

Lactulose 30mL po BID
Docusate 200mg po BID

IS

Lactulose 45mL po BID
Docusate 200mg po BID

Use milk of
Lactulose 45mL po BID magnesia 30mL
Docusate 200mg po BID prn for steps
Bisacodyl 10mg po BID 1-5

[}
..

Polyethylene glycol 17grams po BID
Docusate 200mg po BID

Bisacodyl 20mg po BID

Milk of magnesia 30mL po daily

* Magnesium citrate 300mL po x 1

¢ Fleets enema BID x 3 days

* Polyethylene glycol 4-8 liters per day until clean
* Consult GI

@ Hall . Constipation Protacol. Ment Health Clin 2011. Available at: htt Protocol.pdf. d May 15, 2014,

Clozapine - Sialorrhea

* Mechanism
— Agonist activity at muscarinic M4 receptors
— Antagonist activity at alpha,-adrenergic receptors

¢ Non-pharmacologic management
— Chew sugarless gum
— Cover pillow with a towel
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Clozapine - Sialorrhea

* Pharmacologic treatment

[ Wechanism ______| Treatment Options

Muscarinic receptor antagonist * Benztropine 0.5 to 6mg po daily
(anticholinergic) * Trihexyphenidyl 2 to 15mg po daily
* Amitriptyline 15 to 100 mg po daily
* Scopolamine 1.5mg patch topically every 72 hrs
* Atropine 1% eye drops — 1 to 6 drops sublingually
daily
* Ipratropium bromide nasal spray 0.03-0.06% - 2
to 6 sprays sublingually daily
Alpha,-adrenergic receptor + Clonidine 0.05 to 0.1mg po daily or 0.1 to 0.2mg
agonist patch topically weekly
* Guanfacine 1mg po daily

Inhibit acetylcholine release in ¢ Botulinum toxin 150 units injected into parotid
salivary glands glands

School acy
onnansTY v ailoisos Ment Health Cin. 2011,1(5)12. Avallable t:
ity 1

Accessed May 16, 2014

Clozapine - Enuresis

¢ Non-pharmacologic management
— Monitor fluid intake - Use toilet regularly
— Avoid caffeine -Enuresis alarm

¢ Pharmacologic treatment
— Desmopressin 0.2mg po QHS
— Oxybutynin 5mg po daily
— Imipramine 25mg po QHS

May 20,2014,

Clozapine — Hepatic Impairment

¢ Ranges from LFT elevations to liver failure
¢ Occurs during first months of treatment
* Monitoring

— Routine LFT measurement may lead to unnecessary
discontinuation

— Measure LFTs with clinical symptoms: jaundice,
malaise, rash

— Monitor more closely if LFTs are elevated
¢ Discontinue if LFTs >3 times the ULN

LFT = liver function test

ULN = upper limit of normal
School of Pharmacy Nielsen, Corrll ¢, Manu P, Kane J Termination of clozapine treatment due to medicl reasons: When i it warranted

and how can it be avoided. J Cln Psychiotry 2013; 74: 603-613.
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Summary

Antipsychotics are associated with multiple
adverse effects that make adherence difficult for
patients and monitoring/management difficult
for providers.

SGAs are often better tolerated than FGAs but are
associated with more metabolic side effects.
Clozapine demonstrates superior efficacy but has
multiple adverse effects that limit its use.
Pharmacists can play a large role in helping
monitor and manage side effects associated with
antipsychotics.

@s: hool of Pharmacy
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