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OUTLINE

• Background

• Efficacy 

• When to Use 

– Treatment resistant, 
treatment failures, 
structural and social 
supports

• Navigating the REMS

– Roles for provider, 
designee, pharmacy

• Monitoring and managing adverse 
effects

• Odds and Ends

– Starting/Stopping

– Drug-Drug Interactions

– Help
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THE BACK STORY

• Early 1950s-
Chlorpromazine 
discovered in Paris
– “Neuroleptic dogma”-

Expectation that “typical” 
APs produce EPS 

• Late 1950s-Clozapine 
discovered in Berne, 
Switzerland
– Dubbed “atypical” Lacked 

motor side effects and 
catalepsy in animal models

– Hypothesized to be 
ineffective Meltzer 2012



UW PACC
©2021 University of Washington

THE BACK STORY

• 1972-1975-approved for use in several European 
countries

• 1975-Finland-cluster of geriatric deaths r/t 
agranulocytosis
– Withdrawal from European markets, cessation of 

research

• 1977-Sandoz proposes weekly monitoring
– US study stopped, but open label compassionate use 

continued

• Effectiveness in tardive dyskinesia observed
Meltzer 2012 
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US CLOZAPINE TRIAL 

• Early 1980s Sandoz rekindles research
• FDA required study in treatment resistant population
• Sandoz Clozapine Trial #30

– 16 sites across US, 268 pts randomized in double blind fashion
– Failed to respond to 3 prior AP trials at dosages ≥ 

chlorpromazine 1000mg/d
– Failed to respond to Haldol (up to 60mg/d) x 6 weeks
– Titrated to clozapine 500mg/d or chlorpromazine 1000mg/d in 2 

weeks!
– Weekly monitoring  (CBC, EPS) 
– Chlorpromazine response plateaued by Week 3
– Clozapine response continued to increase even past Week 6
– Improved negative sx! Meltzer 2012 Kane 1988 
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THE BACK STORY

• 1988- Publication of 2 landmark studies 
– Clear superiority over chlorpromazine

• FDA approved 1989 as a package (CPMS)  
– Sandoz partnered with Caremark (distribution) and Roche 

(lab)
– Included med delivery, lab monitoring, lab reporting to 

provider
– Price shocking and controversial ($8900/year) 
– State by state inclusion or exclusion by Medicaid systems
– Led to lawsuits

• States against Sandoz (antitrust)
• Pt groups against states 

Meltzer 2012  
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CLEAR SUPERIORITY

Kane 1988
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Mortality Impact 

• Analysis over 11y in pts with 
schizophrenia v general pop

• Long term exposure to any AP 
lowers mortality

• Perphenazine as reference of 
1.0

• Clozapine lowest mortality 
• (0.74, 0.6-0.91; p=0.0045

• Quetiapine highest mortality 
1.45, CI1.09-1.82)

• 26% reduction in 
mortality with use of 
clozapine 

Tiihonen 2009 
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Tiihonen 2009 

-Authors argue that 
Benefit outweighs adverse  
metabolic impact 

-Authors pose that 
clozapine should be first 
line

Mortality by Suicide

Mortality by Suicide-Ischemic Heart 
Disease 

Mortality by Any Cause 
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GUIDELINES

Warnez 2014
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WHEN TO USE

• Failure to respond to 2 previous antipsychotic 
trials
– Adequate dose, duration 

• Usual doses for 4-6 weeks OR Max tolerated dose for 4-6 
weeks 

– Usually from 2 separate classes (typical, atypical) 

• Treatment Resistant Schizophrenia 
– About 30% of all pts with schizophrenia
– Estimated 10% of first episode pts within 1 year
– Estimated 20% after years of previously responding to 

other APs

Meltzer 2012
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WHEN TO USE…

• Lit Support for the 
following scenarios

– High Risk for Suicide

– Reduction in Mortality

– Relapse requiring 
Rehospitalization

– Improvement in 
cognition

• Also used:

– Tx Resistant Bipolar 
disorder

– Parkinson’s Disease

– Young pts with tx
refractory schizophrenia 
(NICE)

– Persistent positive sx
(PORT) 
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WHEN TO USE…

• Support for 

– Help with Med 
Management, Med 
Monitoring? 

– Transportation to 
Lab/Pharmacy?
• Disorganization

• Paranoia

• $$$$

• Distance

• MSW?

• Peer Bridger? 

• Case Manager?

• Pharmacy in clinic? 
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CLINICIANS SURVEYED CITED THE BIGGEST 
BARRIER TO CLOZAPINE USE AS….

• A. Agranulocytosis Risk

• B. Registration Process with REMS 

• C. Unfamiliarity with Drug

• D. Pt refusing blood draws 

Kelly 2018
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UNDERUTILIZED IN US

• Australia-35%
• China- 30%
• Enlgand-22%
• Sweden-20%
• Germany-20% 

Love 2016
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CLOZAPINE USE BY 
STATE

• Report from the National 
Association of State Mental 
Health Program Directors 
(2016)

• Continuously shrinking 
market share
• 1999-11% nationally
• 2008- 4% nationally
• Now? 

Love 2016
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REMS MONITORING

• Just Kidding

• clozapinerems.com

• Old Website
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REMS MONITORING 

• New Clozapine REMS

– newclozapinerems.com

• New website and New 
REMS begins 11/15/21

– May be delayed

• Why?

– New vendor chosen by 
clozapine manufacturers

– “Reduce health 
professional burden”
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REMS MONITORING: 
NO BLOOD, NO DRUG
• Intent is to ensure clozapine is dispensed only 

after ensuring a pt’s labs are WNL and up to 
date 

• Patient, Prescriber, Pharmacy must be enrolled  
(or re-enrolled)

• Historical archived patient data useful

– ID your Jane Doe, prior dosing, prior lab 
trends, DNR lists
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REMS 
MONITORI

NG: 
CHANGES 

AND 
CONCERNS

• Can provide data to REMS via paper or 
website

• Monthly submission of Patient Status Forms 
required versus weekly reporting

• Prescriber designates monitoring frequency 
versus REMS site (?)

• No carryover of historical patient data

• No carryover of National Non-Rechallenge 
Master File (NNRMF) or the Do Not 
Rechallenge List

• No requirement to report actual lab values

– Select a box reflecting categorization
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PRESCRIBER ENROLLMENT

• Create an account with 
NPI (or DEA?), ONE 
email account

• Pop quiz about 
acceptable baseline 
ANC, ANC monitoring



UW PACC
©2021 University of Washington

ADD A PRESCRIBER DESIGNEE
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PATIENT STATUS FORM
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PATIENT STATUS FORM
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PHARMACY RESPONSIBILITIES

• Must enroll in REMS to be able to purchase clozapine 
from wholesalers

• Must obtain a(n) REMS Dispense Authorization (RDA) 
to dispense rx
– Only available from REMS website, call center
– Ensures labs up to date, WNL, PSF sent in last 37d, 

prescriber has authorized tx if labs are missing or labs are 
below normal range

• Can submit ANCs via ANC Lab Reporting Form
• Can override system 3 times per year with a Dispense 

Rationale
• Can reverse an RDA (so pt can fill elsewhere) (?)
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SUMMARIZING LOGISTICS OF INITIATION

– Enroll as provider

– Enroll patient*

– Assign prescriber designee to help with ANC 
reporting, pt enrollment

– Find a clozapine friendly pharmacy (also 
enrolled)*

– Find a lab and Draw Baseline ANC*

– Report ANCs to REMS*

– Prescribe Clozapine in appropriate increments (7d, 
14d, 28d)
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POP QUIZ:  WHICH OF THE FOLLOWING IS 
TRUE? 

• QTc prolongation is the most common adverse 
effect associated with clozapine. 

• Risk for clozapine associated myocarditis is 
higher with higher doses. 

• Neutropenia risk decreases after 6 months of 
clozapine use.

• Neutropenia risk increases with higher doses 
of clozapine.
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MONITORING AND MANAGING ADVERSE 
EFFECTS 

• Dose Dependent 

– Sedation

– Anticholinergic
• Constipation

– Orthostasis

– Seizure

• Independent of Dose

– Neutropenia

– Granulocytopenia

– Myocarditis

– Metabolic Changes 

– Drooling?
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ADVERSE EFFECTS

Clozapine Prescribing Info 2020
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ADVERSE EFFECTS

Clozapine Prescribing Info 2020
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NEUTROPENIA AND AGRANULOCYTOSIS

• Mild neutropenia
– ANC 1,000-1,499/mm3

• Moderate Neutropenia
– ANC 500-999/mm3

• Severe Neutropenia
– ANC<500/mm3

• Risk Factors? 
– Ashkenazi Jewish descent
– Elderly
– HLA-B38, DR4 DQw3 allelic 

variants
– CYP metabolizing 

differences? 
– Concomitant ABX?
– Infection?
– ? 
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NEUTROPENIA AND AGRANULOCYTOSIS

• 0.7-2.0%

• Dose independent, idiosyncratic
– Toxic metabolite?

– Bone marrow immunologic processes

• 2 Subtypes Hypothesized
– Mild to Moderate (500-1500) with recovery 2-8d (1.8%)

– Severe (<500) (0.78%)
• Even when stopped at ANC ~1000, progresses to severe in 2-5d

• Lasts 14-21d

• Highest risk during first 6-18 weeks of tx
Meltzer, Raja, Nielsen 
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NEUTROPENIA AND AGRANULOCYTOSIS
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MANAGEMENT OF 
NEUTROPENIA/AGRANULOCYTOSIS

• Risk of death r/t agranulocytosis= 1/10,000

• Reversible in the majority of cases

• Can use G-CSF for tx and neutrophil recovery 

• Literature support for rechallenge
– Use of lithium hx

– Use of G-CSF PRN or 2x/wk-3x/wk
• Successful in ~60% of pts 

– Unsuccessful rechallenges show that dyscrasias occur 
more quickly and are more severe and of longer 
duration than first hematologic insult Meltzer, Raja, Nielsen, Manu 
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BEN-BENIGN ETHNIC NEUTROPENIA

• WBC and ANC normal values based upon 
Caucasian ranges

• Lower WBC and ANC observed in persons of 
African descent
– Occurrence of ANC <1500 cells/mm3 without 

increased infection
– M>F
– Occurs in some Middle Eastern ethnicities
– Can start clozapine safely in ANC of 1000 cells/mm3

• Consider hematology consult to determine dx
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BEN AND HEALTH DISPARITIES 

• Likely related to variants of DARC Gene
– Duffy Antigen Receptor Chemokine

• Led to reduced initiation of clozapine in African 
Americans
– 10.3% v 15.3% in MD study

• Led to an increase in d/c of clozapine for 
neutropenia
– 5.3% v 2.4% over 10y

– Less likely to develop severe neutropenia ! 
• 0% v 0.62% Kelly 2007 
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SEIZURE

• Dose Dependent lowering of seizure threshold 
– Can be related to rapid titrations

– >600mg/d = 4.4%

– 300-600mg/d= 2.7%

– <300mg/d 1.0%

• 50-60% of pts display EEG abnormalities

• Seizure type
– Presents as Generalized Tonic-Clonic, myoclonus 

can occur
Raja Nielsen
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SEIZURE MANAGEMENT

• Management
– Reduce the dose or slow the titration
– Likely consider initiation of antiseizure medication

• Divalproex, lamotrigine, gabapentin, topiramate

– 78% pts can likely continue

• Prevention
– Check for any hx of seizure
– Use standard dose titration, use split dosing v once daily dosing
– Consider monitoring clozapine levels

• Upper lab limit of 1,000ng/ml is not well established
• Case reports in levels >1,300ng/ml 
• Wide interpatient variability

Raja
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MYOCARDITIS

Image by Pieroni M et al. Chest 2004;126: 1703-1705.
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MYOCARDITIS

• Risk is 0.015- 0.188% 
higher in those taking 
clozapine

• 1/10,000 to 1/1,000

• Timing
– During first month-75%   

ESPECIALLY the THIRD 
WEEK

– During first two months-
85%

• Risk factors? 
– Young, male patients

• Mortality- as high as 
50%

• Presentation
– Nonspecific, difficult to 

detect

– TEE and BNP 
monitoring? 

Raja   De Berardis
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MYOCARDITIS

• Management

– Early detection

– D/C of clozapine

– Tx with beta blocker, 
ACEI, diuretics; CCS 
uncertain benefit

– Likely do not retrial 

• Prevention

– Monitor for tachycardia, 
CP, dyspnea, fever, flu 
like sx or eosinophilia

– Weekly monitoring? 
• CKMB

• CRP

• Troponins

– Low 
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Baseline 
CRP TNI BNP EKG HR BP

If s/sx of unidentified illness 

OR 

HR>120 or HR increased by 
>30BPM 

Continue clozapine

Increase monitoring

If pt develops TN>2x UNL

BNP?

CRP>100 

Stop clozapine

Cardiology consult

QOD

BP HR

Weekly

CRP BNP TNI 

Daily 

Fever, sore throat, cough, 
CP, SOB, myalgia, 

sweatiness, urinary sx, n/v

AUSTRALIA AND NZ 
MONITORING 

De Bernardis, Ronaldson
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CONSTIPATION

• 16%- PI

• 33-60%-Lit

• 50%- Real HMC pts 

• 66%+- Real HMC pts with 
scheduled bowel meds

• Possible (obstruction, 
prolonged postop ileus, 
nec colitis, peritonitis, 
bowel perf, death)

• Discuss baseline bowel 
care, motility

• Bowel Care usually 
scheduled with clozapine 
starts

• Bowel Care PRNs always 
added to clozapine starts

• Streamline 
anticholinergics within 
current med list

Raja
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CLOZAPINE OVERVIEW 
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CONSTIPATION

• Miralax

• Senna

• Bisacodyl PO or PR

• Lubiprostone

• Rescue: 

• Beware bulk agents 
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ORTHOSTASIS/TACHYCARDIA

• Streamline med list

• Use standard titration

• Split doses

• Check orthostatics during titration 

• Can lead to syncope

• More pronounced with any antipsychotic 
except possibly IM chlorpromazine 
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SIALORRHEA

• Incidence: 30-80%

• Counterintuitive 

• Mechanism
• M4 agonism

• Alpha 2 agonism

• Treatment

– Hx

– Atropine ophthalmic 
drops 1%

– Ipratropium

– Glycopyrrolate

Raja
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TITRATION

• Usual starting dose is 25mg/d at HS, or 12.5mg 
HS for elderly 

• Increase by 25mg/d with weighted doses at HS
• Target dose is usually 300-350mg/d initially, but 

dependent upon pt tolerability 

• Provided in 25mg tablets, 100mg tablets usually
• Usually use 25mg tabs while titrating

– Avoid half tabs…..
– Think in terms of tabs per day
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TITRATION SAMPLE FROM TEVA 
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INTERRUPTIONS IN THERAPY

• Missed doses: cholinergic rebound
• Missed doses x 48h or greater:

– Re-titrate and start with 25mg/d to avoid dose related 
ADEs: OHOTN, bradycardia, syncope

– If tolerated, then may then titrate more quickly than initial 
dosing 

• Missed doses 1d-30d 
– Resume current monitoring frequency (weekly, Q2W, 

Q4W) if ANC WNL

• Missed doses >30d
– Restart at weekly ANC monitoring*

Clozapine Prescribing Info 2020
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DRUG INTERACTIONS 

+

Up to 30%
Lower
Clozapine
Levels!

Tsuda 2013

2x-5x
Higher
Clozapine
Levels!
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OTHERS TO CONTACT 

• First Ave Pharmacy Spokane, WA Rob

• CHAS Kellie Smith Jaime Fazzone
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