
Clozapine Risk Evaluation and Mitigation Strategy (REMS)  FDA Advisory Committee Briefing Document 
CPMG  19 November 2024 
 

Advisory Committee Briefing Materials: Available for Public Release Page 1 of 93 

 
DRUG SAFETY AND RISK MANAGEMENT ADVISORY COMMITTEE 

PSYCHOPHARMACOLOGIC DRUGS ADVISORY COMMITTEE 

 

BRIEFING DOCUMENT 

CLOZAPINE REMS 

 

MEETING DATE: 19 NOVEMBER 2024 

 

ADVISORY COMMITTEE BRIEFING MATERIALS:  

AVAILABLE FOR PUBLIC RELEASE 

 

 

ACCORD HEALTHCARE, INC. 

AUROBINDO PHARMA USA, INC. 

DR. REDDY’S LABORATORIES, INC.* 

HLS THERAPEUTICS (USA), INC. 

MYLAN INC., A VIATRIS COMPANY 

SUN PHARMACEUTICAL INDUSTRIES, INC. 

TASMAN PHARMA, INC. 

TEVA PHARMACEUTICALS USA, INC. 

 
*Exiting REMS Participant 



Clozapine Risk Evaluation and Mitigation Strategy (REMS)  FDA Advisory Committee Briefing Document 
CPMG  19 November 2024 
 

Advisory Committee Briefing Materials: Available for Public Release Page 2 of 93 

TABLE OF CONTENTS 

1.0 Executive Summary .................................................................................................................9 

1.1 Introduction ..........................................................................................................................9 

1.2 Goals and Objectives of Clozapine REMS ..........................................................................9 

1.2.1 Key Components for Safe Use of Clozapine ............................................................10 
1.3 Clozapine REMS Assessment Results ...............................................................................10 

1.4 Potential Areas for Improvement of Clozapine REMS .....................................................12 

1.5 Overall Conclusion ............................................................................................................12 

2.0 Background ............................................................................................................................13 

2.1 Overview of Treatment-Resistant Schizophrenia ..............................................................13 

2.2 Overview of Clozapine ......................................................................................................13 

2.2.1 Benefits and Utilization of Clozapine .......................................................................13 
2.2.2 Risk of Neutropenia Associated With Clozapine .....................................................14 
2.2.3 Clozapine Monitoring ...............................................................................................14 

2.3 History of Clozapine Risk Management Program .............................................................15 

2.3.1 REMS Transition and Enforcement Discretion ........................................................17 
3.0 Scope of Clozapine REMS.....................................................................................................19 

3.1 Clozapine REMS Overview ...............................................................................................19 

3.1.1 Clozapine REMS Goals and Objectives ...................................................................19 
3.1.2 Elements to Assure Safe Use ....................................................................................19 
3.1.3 Structure and Organization of Clozapine REMS ......................................................20 
3.1.4 REMS Dispense Authorization Process....................................................................22 
3.1.5 Clozapine REMS Requirements for Patients and Prescribers ..................................23 

3.2 Clozapine REMS Reporting ..............................................................................................24 

3.2.1 Differences Between Legacy and Modified REMS Assessments ............................25 
4.0 Clozapine REMS Assessment Results ..................................................................................27 

4.1 Modified REMS Assessment .............................................................................................27 

4.1.1 REMS Implementation and Operation......................................................................27 
4.1.1.1 Prescriber Certification .................................................................................27 
4.1.1.2 Pharmacy Certification .................................................................................30 
4.1.1.3 Prescriber Designee Certification .................................................................33 
4.1.1.4 Patient Status ................................................................................................34 
4.1.1.5 Program Compliance ....................................................................................39 

4.1.2 Evaluation of Safe-Use Behavior..............................................................................39 
4.1.2.1 Clozapine Utilization Data ...........................................................................39 
4.1.2.2 Patient Status Forms .....................................................................................46 
4.1.2.3 Treatment Rationales ....................................................................................51 
4.1.2.4 Dispense Rationales ......................................................................................51 



Clozapine Risk Evaluation and Mitigation Strategy (REMS)  FDA Advisory Committee Briefing Document 
CPMG  19 November 2024 
 

Advisory Committee Briefing Materials: Available for Public Release Page 3 of 93 

4.1.2.5 Transition Dispense Rationales ....................................................................52 
4.1.3 Evaluation of Required Monitoring ..........................................................................53 

4.1.3.1 Neutropenia ..................................................................................................53 
4.1.3.2 Analysis of Time to Onset and Incidence Rate for Severe Neutropenia ......55 

4.1.4 Key Performance Indicator .......................................................................................57 
4.1.5 Safety Surveillance ...................................................................................................57 
4.1.6 REMS Complaints ....................................................................................................58 

4.2 Legacy REMS Assessment ................................................................................................59 

4.2.1 REMS Implementation and Operation......................................................................59 
4.2.1.1 Prescriber Certification .................................................................................59 
4.2.1.2 Pharmacy Certification .................................................................................60 
4.2.1.3 Prescriber Designee Certification .................................................................61 
4.2.1.4 Patient Status ................................................................................................62 

4.2.2 Evaluation of Safe-Use Behavior..............................................................................62 
4.2.2.1 Predispense Authorization ............................................................................62 
4.2.2.2 Treatment Rationales ....................................................................................64 
4.2.2.3 Dispense Rationales ......................................................................................65 

4.2.3 Evaluation of Required Monitoring ..........................................................................66 
4.2.3.1 Neutropenia ..................................................................................................66 

4.3 Cumulative Assessment of Clozapine REMS Effectiveness Based on Key Metrics ........67 

4.3.1 Adherence to Monitoring ..........................................................................................67 
4.3.2 Evaluation of Knowledge Surveys............................................................................68 

4.3.2.1 Prescriber Survey Results .............................................................................69 
4.3.2.2 Pharmacist Survey Results ...........................................................................72 
4.3.2.3 Patient/Caregiver Survey Results .................................................................75 

4.3.3 Use of Treatment Rationale ......................................................................................78 
4.3.4 Summary ...................................................................................................................78 

5.0 Stakeholder Feedback and Opportunities for Improvement of Clozapine REMS..........79 

5.1 Summary of Approved Clozapine REMS Modifications ..................................................79 

5.2 Stakeholder Feedback and Key System Updates ...............................................................81 

5.2.1 Stakeholder Feedback: Listening Sessions ...............................................................81 
5.2.2 Educational Opportunities ........................................................................................81 
5.2.3 Key System Updates Based on Stakeholder Feedback .............................................82 

5.3 Potential Areas for Improvement of Clozapine REMS .....................................................83 

6.0 Overall Conclusion.................................................................................................................84 

7.0 References ...............................................................................................................................85 

8.0 Appendix .................................................................................................................................89 

8.1 Appendix A: Patient Status Form ......................................................................................89 

 



Clozapine Risk Evaluation and Mitigation Strategy (REMS)  FDA Advisory Committee Briefing Document 
CPMG  19 November 2024 
 

Advisory Committee Briefing Materials: Available for Public Release Page 4 of 93 

LISTING OF IN-TEXT TABLES 

Table 1 Timeline of Key Clozapine Regulatory Events ........................................................15 

Table 2 Clozapine REMS Sponsors ......................................................................................20 

Table 3 Key Clozapine REMS Requirements by Stakeholder ..............................................21 

Table 4 Clozapine REMS Year and Corresponding Reporting Period .................................24 

Table 5 Key Differences Between Legacy and Modified REMS Assessments ....................25 

Table 6 Status of Prescribers at the End of the Reporting Period, Stratified by Credentials 27 

Table 7 Status of Prescribers at the End of the Reporting Period, Stratified by Geographic 
Region ......................................................................................................................28 

Table 8 Active Prescribers, Stratified by Credential .............................................................30 

Table 9 Active Prescribers, Stratified by Geographic Region ..............................................30 

Table 10 Status of Pharmacies at the End of the Reporting Period, Stratified by Pharmacy 
Type ..........................................................................................................................31 

Table 11 Status of Pharmacies at the End of the Reporting Period, Stratified by Pharmacy 
Type and Geographic Region ...................................................................................31 

Table 12 Active Pharmacies, Stratified by Pharmacy Type and Geographic Region .............33 

Table 13 Status of Prescriber Designees at the End of the Reporting Period .........................33 

Table 14 Active Designees ......................................................................................................34 

Table 15 Total Patient Count by Treatment Status .................................................................34 

Table 16 Total Patient Count Stratified by Age Group ...........................................................34 

Table 17 Total Patients Stratified by Gender ..........................................................................35 

Table 18 Total Patients Stratified by Ethnicity .......................................................................35 

Table 19 Total Patients Stratified by Race ..............................................................................36 

Table 20 Total Patients Stratified by Geographic Region .......................................................36 

Table 21 Active Patients Stratified by Age Group ..................................................................37 

Table 22 Active Patients Stratified by Gender ........................................................................37 

Table 23 Active Patients Stratified by Ethnicity .....................................................................38 

Table 24 Active Patients Stratified by Race ............................................................................38 

Table 25 Active Patients Stratified by Geographic Region.....................................................38 

Table 26 Number of Clozapine Prescriptions Written by an Uncertified Prescriber ..............39 

Table 27 REMS Dispense Authorizations ...............................................................................40 



Clozapine Risk Evaluation and Mitigation Strategy (REMS)  FDA Advisory Committee Briefing Document 
CPMG  19 November 2024 
 

Advisory Committee Briefing Materials: Available for Public Release Page 5 of 93 

Table 28 Number of Patients With ≥1 Prescription Dispensing for Clozapine at a US 
Outpatient Retail Pharmacy in the LRx Database Between 01 Dec 2022 Through 
29 May 2024 .............................................................................................................40 

Table 29 Approved REMS Dispense Authorizations Stratified by Geographic Region ........41 

Table 30 Time to Authorization Between Rejection and RDA ...............................................42 

Table 31 Time to Authorization Between Rejection and RDA Stratified by Reason for 
Rejection ...................................................................................................................43 

Table 32 Number of PSFs Submitted ......................................................................................46 

Table 33 PSF Status as of the Cut-off Date .............................................................................46 

Table 34 Number of PSFs Not Received Within 37 Calendar Days After the Date of the Last 
PSF Submission ........................................................................................................47 

Table 35 Number of Unique Patients for Whom Clozapine Treatment Was Interrupted Due 
to a Missing PSF ......................................................................................................47 

Table 36 Days to Any Successful RDA (Includes DRs) After a Late PSF .............................47 

Table 37 Days to Any Successful RDA (Excludes DRs) After a Late PSF ............................48 

Table 38 PSFs Where the Prescriber Indicated the Patient Is Not Being Monitored as 
Recommended ..........................................................................................................49 

Table 39 ANCs Reported According to the Monitoring Frequency (Most Recent Reporting 
Period) ......................................................................................................................50 

Table 40 Patients With a Treatment Rationale After Having an ANC <1,000 cells/µL 
Submitted .................................................................................................................51 

Table 41 Number of Dispense Rationales Authorized ............................................................52 

Table 42 Number of Unique Patients Receiving a Clozapine Prescription Under a Dispense 
Rationale ...................................................................................................................52 

Table 43 PSFs Received Within 37 Days After a Dispense Rationale ...................................52 

Table 44 Transition Dispense Rationales Requested and Outcomes ......................................53 

Table 45 Number of Unique Patients With Neutropenia Stratified by Patient Type ..............54 

Table 46 Total Instances of Neutropenia Stratified by Patient Type ......................................54 

Table 47 Number of Patients Reported With Severe Neutropenia Who Received a Treatment 
Rationale ...................................................................................................................55 

Table 48 Status for Patients With Reported Severe Neutropenia ...........................................55 

Table 49 Current Patient Status ...............................................................................................56 

Table 50 Current Status of Patients With Severe Neutropenia ...............................................56 

Table 51 Key Performance Indicator by Quarter ....................................................................57 

Table 52 Number of PSFs that Indicated an AE .....................................................................58 



Clozapine Risk Evaluation and Mitigation Strategy (REMS)  FDA Advisory Committee Briefing Document 
CPMG  19 November 2024 
 

Advisory Committee Briefing Materials: Available for Public Release Page 6 of 93 

Table 53 REMS Complaints (14 Nov 2021 – 30 Apr 2024) ...................................................58 

Table 54 Number of Prescribers ..............................................................................................59 

Table 55 Number of Prescribers That Changed Status During the Reporting Period .............60 

Table 56 Active Prescribers ....................................................................................................60 

Table 57 Number of Pharmacies .............................................................................................60 

Table 58 Active Pharmacies by Type ......................................................................................61 

Table 59 Number of Prescriber Designees ..............................................................................62 

Table 60 Total Patient Count by Treatment Status .................................................................62 

Table 61 Number of Unique Prescriptions Submitted for Authorization ...............................63 

Table 62 Unique Prescriptions With Rejections Prior to Authorization .................................63 

Table 63 Time to Authorization for PDAs if Initially Rejected ..............................................64 

Table 64 Treatment Rationales Submitted ..............................................................................65 

Table 65 Count of Instances Where a Clozapine Prescription Was Dispensed During a 3-Day 
Dispense Rationale ...................................................................................................65 

Table 66 Count of Patients Receiving a Clozapine Prescription Under a Dispense Rationale 
Window Stratified by the Number of Prescriptions Authorized by a Dispense 
Rationale ...................................................................................................................66 

Table 67 Number of Unique Patients With Severe Neutropenia ............................................66 

Table 68 Adherence to Clozapine REMS: Rejections Due to Missing ANC Values .............67 

Table 69 Adherence to Clozapine REMS: PSFs Not Submitted On Time .............................68 

Table 70 Key Risk Message 1 – Understand the Risk of Severe Neutropenia Associated With 
Clozapine: Prescriber Survey ...................................................................................70 

Table 71 Key Risk Message 2 – Understand the Need for Appropriate Patient Monitoring 
With Clozapine: Prescriber Survey ..........................................................................70 

Table 72 Key Risk Message 3 – Understand the Requirements of the Clozapine REMS: 
Prescriber Survey .....................................................................................................71 

Table 73 Key Risk Message 1 – Understand the Risk of Severe Neutropenia Associated With 
Clozapine: Pharmacist Survey .................................................................................73 

Table 74 Key Risk Message 2 – Understand the Need for Appropriate Patient Monitoring 
With Clozapine: Pharmacist Survey ........................................................................73 

Table 75 Key Risk Message 3 – Understand the Requirements of the Clozapine REMS: 
Pharmacist Survey ....................................................................................................74 

Table 76 Key Risk Message 1 – Understand the Risk of Severe Neutropenia Associated With 
Clozapine: Patient Survey ........................................................................................76 



Clozapine Risk Evaluation and Mitigation Strategy (REMS)  FDA Advisory Committee Briefing Document 
CPMG  19 November 2024 
 

Advisory Committee Briefing Materials: Available for Public Release Page 7 of 93 

Table 77 Key Risk Message 2 – Understand the Need for Appropriate Patient Monitoring 
With Clozapine: Patient Survey ...............................................................................76 

Table 78 Key Risk Message 3 – Understand the Requirements of the Clozapine REMS: 
Patient Survey ..........................................................................................................77 

Table 79 Use of Treatment Rationale ......................................................................................78 

Table 80 Summary of Approved Clozapine REMS Modifications ........................................79 

Table 81 Common Misconceptions About Clozapine REMS .................................................82 

Table 82 Key System Updates Based on Stakeholder Feedback ............................................82 

Table 83 Potential Areas for Improvement .............................................................................83 

 
LISTING OF IN-TEXT FIGURES 

Figure 1 Stakeholder Interactions With the Clozapine REMS ...............................................21 

Figure 2 Pharmacy REMS Dispense Authorization Process ..................................................23 

Figure 3 Patient and Prescriber Journey .................................................................................23 

Figure 4 Unique Patients Who Had ANCs Reported on Their PSF in Accordance With Their 
Monitoring Schedule ................................................................................................68 

 





Clozapine Risk Evaluation and Mitigation Strategy (REMS)  FDA Advisory Committee Briefing Document 
CPMG  19 November 2024 
 

Advisory Committee Briefing Materials: Available for Public Release Page 9 of 93 

1.0  EXECUTIVE SUMMARY 

1.1  Introduction 
Clozapine is a serotonin-dopamine antagonist that belongs to the atypical antipsychotic drug 
class and was first approved by the United States (US) Food and Drug Administration (FDA) in 
1989 for treatment-resistant schizophrenia (TRS). It is also approved for reducing suicidal 
behavior in patients with schizophrenia or schizoaffective disorder. Clozapine is the only 
licensed therapy for those with TRS and the only medication with strong evidence of efficacy in 
TRS.1-3 
The use of clozapine has been associated with severe neutropenia, which is defined as an 
absolute neutrophil count (ANC) <500 cells/μL. Severe neutropenia occurs in a small percentage 
of patients taking clozapine; however, neutropenia is associated with an increased risk of serious 
and potentially fatal infections. Therefore, early detection is important. 
Risk management requirements for clozapine have evolved over the past 35 years to an FDA-
required Risk Evaluation and Mitigation Strategy (REMS) that manages the risk of severe 
neutropenia, which can lead to serious infections and death. The Clozapine REMS is a single 
shared patient registry with requirements for prescribers, pharmacists, patients, and wholesalers-
distributors. The initial Clozapine REMS was developed by the Clozapine REMS Sponsors in 
collaboration with the FDA and was approved on 15 September 2015. The current Modified 
Clozapine REMS was approved on 29 July 2021. 
Due to challenges with transitioning from Legacy REMS (15 September 2016 – 15 November 
2021) to Modified REMS (29 July 2021 – 29 May 2024) and to ensure continuity of care, the 
FDA initiated enforcement discretion on 19 November 2021, which allowed pharmacists to 
dispense without obtaining a REMS Dispense Authorization (RDA) and for wholesalers-
distributors to ship to uncertified pharmacies. In November 2022, additional FDA enforcement 
discretion permitted inpatient pharmacies to dispense a quantity of clozapine upon discharge 
consistent with the patient’s monitoring frequency. 
There are currently 8 sponsor companies with at least 1 approved New Drug Application (NDA) 
or Abbreviated New Drug Application (ANDA) for a clozapine product: Accord Healthcare, 
Inc., Aurobindo Pharma USA, INC., Dr. Reddy’s Laboratories, Inc., HLS Therapeutics (USA), 
Inc., Mylan Inc., a Viatris Company, Sun Pharmaceutical Industries, Inc., Tasman Pharma, Inc., 
and Teva Pharmaceuticals USA, Inc. These sponsor companies are collectively referred to as the 
Clozapine Product Manufacturers Group (CPMG). 
The purpose of this briefing document is to support the joint meeting of the Drug Safety and 
Risk Management Advisory Committee and Psychopharmacologic Drugs Advisory Committee 
with the FDA to review the Clozapine REMS and consider changes that would reduce the burden 
on patients, pharmacies, and prescribers and maintain the safe use of clozapine. 

1.2  Goals and Objectives of Clozapine REMS  
The goal of the Clozapine REMS is to mitigate the risk of severe neutropenia associated with the 
use of clozapine. The objectives of the Clozapine REMS are to: 
1. Educate prescribers and pharmacists about the risk of severe neutropenia and appropriate 

monitoring requirements. 
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2. Inform patients about the risk of severe neutropenia and appropriate monitoring 
requirements. 

3. Ensure prescribers submit documentation that periodic monitoring of patients is performed to 
identify severe neutropenia. 

4. Ensure the prescriber documents a risk-benefit assessment when ANC falls below the 
acceptable range as described in the prescribing information. 

5. Establish long-term safety and safe use of clozapine by enrolling all patients who receive 
clozapine in the registry. 

1.2.1  Key Components for Safe Use of Clozapine 
The Clozapine REMS is required by the FDA to ensure the benefits of clozapine outweigh the 
risk of severe neutropenia. 
The Clozapine REMS Sponsors must ensure that healthcare providers (HCPs), patients, 
pharmacies, and wholesalers-distributors comply with the required Elements to Assure Safe Use 
(ETASU) and additional requirements. These include: 

• HCPs who prescribe clozapine must be certified in the REMS. 

• A patient must be enrolled in the REMS by a prescriber or prescriber designee. 

• On a monthly basis, prescribers must document and submit the ANC results, monitoring 
frequency, and appropriateness for continuing treatment for each patient via the Patient 
Status Form (PSF). 

• Prescribers, prescriber designees, and pharmacists may document and submit individual 
ANC lab values outside of the PSF process. 

• Pharmacies that dispense clozapine must be certified in the REMS. 

• Pharmacies are required to obtain an RDA to dispense each clozapine prescription online or 
by calling the Contact Center. 

Additional requirements: 

• A certified pharmacy is required to confirm their authorized representative every 2 years. 

• Ensure the PSF is received for each patient enrolled in the REMS. If the form is not received 
within 31 days of the date of the last PSF, the Clozapine REMS must contact the prescriber 
for the form. 

• Wholesalers-distributors must register and ensure clozapine is distributed only to certified 
pharmacies. 

1.3  Clozapine REMS Assessment Results 
The CPMG is required to complete and submit REMS Assessment Reports every 18 months 
from the approval of the Modified REMS. Under the Legacy REMS, Assessment Reports were 
due every 12 months from initial approval of the REMS. Due to some limitations of the Legacy 
REMS and further, with FDA exercising the enforcement discretion following the launch of the 
Modified REMS, a complete assessment of the effectiveness of the REMS in meeting its goal of 
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2.0  BACKGROUND 

2.1  Overview of Treatment-Resistant Schizophrenia 
Schizophrenia is a serious, disabling psychiatric disorder, affecting approximately 1% of people 
worldwide and ranking among the top 10 global disability causes.4,5 Schizophrenia is 
characterized by hallucinations, delusions, disorganized speech and behavior, and negative signs 
and symptoms such as reduced emotional expression, avolition, and cognitive impairment.5 
Symptom onset generally occurs in late adolescence or early adulthood,6 and the disorder may be 
more common in men (incidence rate ratio approximately 1.7).7,8 The etiology includes genetic, 
environmental, and neurobiological causes. No specific gene is responsible for the disease as 
multiple genetic factors are involved. Environmental factors include prenatal/obstetrical risks 
and psychosocial stressors. Neurobiologically, schizophrenia is associated with neurotransmitter 
abnormalities in dopamine and glutamate systems and structural changes in the brain.5 
Despite the availability of more than 60 antipsychotic therapies worldwide, up to one-third of 
patients with schizophrenia are resistant to treatment.9-12 TRS has broadly been defined as the 
persistence of positive symptoms despite at least 2 trials of adequate dose and duration of 
antipsychotic medication with documented adherence.9,13 Patients with TRS have poorer 
outcomes compared with other patients with severe mental illnesses. They also have worse 
achievement of functional milestones of everyday living, including lower marriage rates, and 
higher rates of residence in facilities.14 Furthermore, persistent positive, negative, and cognitive 
symptoms result in worsened social functioning and long-term disability.14-19 Finally, TRS costs 
3- to 11-fold more in patients with schizophrenia in remission, adding an estimated $34 billion to 
the US medical system.20 For these patients with TRS with significant disease burden, clozapine 
is the only approved treatment option, with approximately half of patients with TRS 
responding.21,22  

2.2  Overview of Clozapine 
Clozapine, a serotonin-dopamine antagonist belonging to the atypical antipsychotic drug class, is 
indicated for TRS and reducing suicidal behavior in patients with schizophrenia or 
schizoaffective disorder. Clozapine was approved in the US in 1989 under the brand name 
Clozaril®. A number of formulations, including Fazaclo® orally disintegrating tablet (ODT; 
currently discontinued) and Versacloz® suspension, and a number of generic oral tablets and 
ODTs are also marketed in the US in various strengths (12.5, 25, 50, 100, and 200 mg). 

2.2.1  Benefits and Utilization of Clozapine 
Since its approval in 1989, clozapine has demonstrated added benefits. Clozapine not only 
provides a tremendous treatment benefit for patients with TRS, but patients on clozapine also 
appear to live longer than those receiving other antipsychotic drugs. Clozapine is also associated 
with reduced persistence of psychosis, reduced risk of relapse, hospitalization, suicide, and 
mortality, reduced violence and aggression, improved functioning, reduced family burden, and 
considerable direct and indirect economic benefits. Thirty years post-approval, clozapine remains 
the only approved drug for TRS. 
Despite the proven efficacy and advantages of clozapine and guidelines recommending the start 
of clozapine after 2 antipsychotic treatment failures, many patients never receive a trial of 
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clozapine. For those patients who do receive clozapine, however, the trial is often delayed by 
years after having failed multiple antipsychotic drugs with ensuing consequences.  
Lengthy delays in the implementation of clozapine are associated with a poorer response to the 
drug once it is prescribed.23-26 Therefore, earlier consideration and integration of clozapine into 
treatment strategies are warranted.5 
Clozapine is grossly underutilized in clinical practice.27 In one retrospective study using 
Medicaid claims data, clozapine accounted for only 5.5% of antipsychotics prescribed for TRS 
between 2002 and 2005.28 It is estimated that only approximately 30% of patients who would 
benefit from clozapine receive it.29,30 Approximately 30% to 60% of patients with TRS respond 
to clozapine treatment.22,31,32 Each hospital admission reduces the likelihood of response by 4% 
to 8%.33 In women, for each year’s delay in clozapine initiation, the probability of substantial 
improvement is reduced by 15%.34 Identifying variables associated with better response to 
clozapine could help select patients, which would lead to earlier use of clozapine, and better 
long-term outcomes.35  

2.2.2  Risk of Neutropenia Associated With Clozapine 
The use of clozapine has been associated with various risks, including severe neutropenia 
(agranulocytosis), orthostatic hypotension, bradycardia/syncope, seizures, myocarditis, 
pneumonia, constipation, paralytic ileus, cardiomyopathy and mitral valve incompetence, and 
increased mortality in elderly patients with dementia-related psychosis. Severe neutropenia, 
defined as an ANC <500 cells/μL, is associated with an increased risk of serious and potentially 
fatal infections; hence, early detection is important.  
Clozapine treatment increases the risk of neutropenia, but epidemiologic findings are 
inconsistent. The prevalence of clozapine-associated neutropenia is low, and neutropenia-related 
death is rare. A meta-analysis of 36 studies involving more than 250,000 clozapine-treated 
patients evaluated the prevalence of neutropenia and related death.36 Neutropenia caused by 
clozapine was estimated to be 0.4% and related death was 0.05%. 
The risk of clozapine-induced neutropenia decreases steeply over time.37,38 A recent 
observational study of 26,630 individuals with schizophrenia treated with clozapine showed that 
most cases of serious neutropenia occurred within the first 18 weeks of treatment and that the 
risk was negligible after 2 years.37  
The mechanism by which clozapine causes neutropenia is unknown and is not dose-dependent. 
Because of the risk of severe neutropenia, clozapine is available only through the Clozapine 
REMS. 

2.2.3  Clozapine Monitoring 
The stringency of clozapine monitoring can affect utilization rates as frequent monitoring can 
lead to patients and clinicians discontinuing clozapine.39 Previous studies suggested that flexible 
neutrophil monitoring may contribute to longer-term clozapine maintenance.40 
Globally, there are wide variations in the guidelines for clozapine monitoring. A single evidence-
based and standardized international guideline could help address the underutilization of 
clozapine in the management of patients with schizophrenia while simultaneously addressing 
safety concerns. 
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prescribers (prescribers with ≥10 patients in the Legacy Clozapine REMS) and authorized 
representatives for chain/corporate pharmacies and wholesalers-distributors. A total of 31,266 
calls were received by the Transition Contact Center; the majority (98.8%) of these calls were 
related to Clozapine REMS general operations. There was extensive outreach via email (initial 
and secondary—2 waves each) and hardcopy mail (initial and secondary—2 waves each) to 
prescribers, pharmacies, designees, and wholesalers-distributors prior to the launch of the 
Modified REMS. The number of emails sent was 46,772 and 38,287 for the initial 
communication waves 1 and 2, respectively; a similar number of emails was sent for the 
secondary communication. The number of hardcopy mailings sent was 45,014 and 6,924 for the 
initial hardcopy mail waves 1 and 2, respectively; a similar number of hardcopy mailings was 
sent for the secondary communication. 
Despite these extensive efforts, the transition from the Legacy REMS to the Modified REMS in 
November 2021 did not go as planned. As a result of these issues and to ensure continuity of 
care, the FDA exercised enforcement discretion in November 2021, which included: 
(1) pharmacists may dispense without obtaining an RDA; and (2) wholesalers may ship to 
uncertified pharmacies. In November 2022, additional enforcement discretion was exercised to 
address the concern that inpatient pharmacies are not allowed to dispense 7 days’ supply of 
clozapine to the patient upon discharge. With this additional enforcement discretion, the FDA 
does not object if pharmacies at inpatient facilities dispensed a quantity of clozapine upon 
discharge that is consistent with the patient’s monitoring frequency (i.e., weekly monitoring = 7 
days’ supply; twice monthly monitoring = 14 days’ supply; monthly monitoring = 30 days’ 
supply). 
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3.0  SCOPE OF CLOZAPINE REMS 

3.1  Clozapine REMS Overview 

3.1.1  Clozapine REMS Goals and Objectives 
The Clozapine REMS is a set of steps that all patients, prescribers, and pharmacists must follow. 
The goal of the Clozapine REMS is to mitigate the risk of severe neutropenia associated with the 
use of clozapine.  
The objectives of the Clozapine REMS are to: 
1. Educate prescribers and pharmacists about the risk of severe neutropenia and appropriate 

monitoring requirements. 
2. Inform patients about the risk of severe neutropenia and appropriate monitoring 

requirements. 
3. Ensure prescribers submit documentation that periodic monitoring of patients is performed to 

identify severe neutropenia. 
4. Ensure the prescriber documents a risk-benefit assessment when ANC falls below the 

acceptable range as described in the prescribing information. 
5. Establish long-term safety and safe use of clozapine by enrolling all patients who receive 

clozapine in the registry. 

3.1.2  Elements to Assure Safe Use 
ETASU are intended to provide patients safe access to drugs with known serious risks that would 
otherwise be unavailable. 
The Clozapine REMS Sponsors must ensure that HCPs, patients, pharmacies, and wholesalers-
distributers comply with the required ETASU and additional requirements. These include: 

• HCPs who prescribe clozapine must be certified in the REMS. 

• Patients must be enrolled in the REMS by a prescriber or prescriber designee. 

• On a monthly basis, prescribers must document and submit the ANC results, monitoring 
frequency, and appropriateness for continuing treatment for each patient via the PSF. A copy 
of the PSF is provided in Appendix A. 

• Prescribers, prescriber designees, and pharmacists may document and submit individual 
ANC lab values outside of the PSF process. 

• Pharmacies that dispense clozapine must be certified in the REMS. 

• Pharmacies are required to obtain an RDA to dispense each clozapine prescription online or 
by calling the Contact Center. 

Additional requirements: 

• A certified pharmacy is required to confirm their authorized representative every 2 years. 
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Figure 2 Pharmacy REMS Dispense Authorization Process 

 
ANC = absolute neutrophil count; RDA = REMS Dispense Authorization. 
 

3.1.5  Clozapine REMS Requirements for Patients and Prescribers 
In adherence with REMS requirements, the patient and prescriber journey begins with a 
discussion of clozapine wherein the prescriber educates the patient on the risk of neutropenia and 
the need for ANC monitoring (Figure 3). Next, the prescriber orders lab testing for the patient 
prior to treatment initiation. Once the patient completes the testing, the prescriber enrolls the 
patient in the REMS. Thereafter, the patient can pick up clozapine from the pharmacy. The 
patient must comply with ongoing ANC testing, and their prescriber must continue to submit the 
PSF monthly for all subsequent dispenses. This cycle of office visits, blood draws, and 
prescription pick-ups continues indefinitely. 

Figure 3 Patient and Prescriber Journey 

 
ANC = absolute neutrophil count; PI, prescribing information; PSF = Patient Status Form. 
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The Clozapine REMS Sponsors contract with a third-party vendor to develop the survey 
protocols and administer the surveys. Prescriber and Pharmacist survey participants are randomly 
identified through the Clozapine REMS registry and invited to participate in the survey. Patients 
invited to participate were identified using either a group of pharmacy claims, electronic health 
record databases, or via a pharmacy partner for the most recent survey year. Inclusion and 
exclusion criteria must be met to participate, and participation is voluntary. The surveys may be 
completed either online or by phone with trained Contact Center staff. Survey participants across 
all 3 stakeholder groups are anonymous and responses are aggregated with other respondents. 
The annual survey protocol and methodology follow the guidelines provided in the 2019 FDA 
Draft Guidance for Industry: Survey Methodologies to Assess REMS Goals That Relate to 
Knowledge. The KAB survey protocol is submitted to the FDA annually for review and approval 
prior to the survey going live. 
Each survey is conducted to test REMS stakeholder knowledge on 3 key risk messages: 

• Key Risk Message 1: Understand of the risk of severe neutropenia associated with 
clozapine. 

• Key Risk Message 2: Understand the need for appropriate patient monitoring with 
clozapine. 

• Key Risk Message 3: Understand the requirements of the Clozapine REMS. 

4.3.2.1  Prescriber Survey Results 
Prescribers were identified via the Clozapine REMS database, with a large majority practicing 
psychiatric medicine year over year. In addition to surveying respondents on their knowledge of 
the REMS requirements and to assist in performing subanalyses, respondents are asked questions 
related to demographic information and awareness/receipt of key informational/educational 
materials (e.g., Prescribing Information, Clozapine and the Risk of Neutropenia: A Guide for 
Healthcare Providers). For each year surveys were conducted, prescriber respondents reported 
low rates of (1) awareness of Clozapine and the Risk of Neutropenia: A Guide for Healthcare 
Providers, (2) receipt of the Clozapine and the Risk of Neutropenia: A Guide for Healthcare 
Providers, and (3) review of the Clozapine and the Risk of Neutropenia: A Guide for Healthcare 
Providers. The number of respondents reporting they were aware of and/or received the guide 
increased in 2024 (i.e., following the 2021 REMS Modification). In 2017, a subanalysis was 
performed indicating that prescribers who were aware of the Prescribing Information and 
Healthcare Provider Guide and/or who treated more than 5 patients had higher mean scores. 
In 2020, the surveys introduced a knowledge rate performance threshold using a risk-based 
methodology, and the targeted knowledge rate threshold changed for each key risk message (i.e., 
to 90% or higher for Key Risk Message 1, and to 85% or higher for Key Risk Messages 2 and 3, 
from 80% for all Key Risk Messages previously).  
For Key Risk Message 1 (i.e., understand the risk of severe neutropenia associated with 
clozapine), prescriber respondents scored above the target threshold across all survey years with 
no specific questions lowering the mean score. In 2017, scores were decreased due to low scores 
associated with whether clozapine treatment should be interrupted as a precautionary measure in 
any patient who develops a fever of 38.5°C (101.3°F) or greater and an ANC should be obtained 
(56% correct) (Table 70). 
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6.0  OVERALL CONCLUSION  

The risk management requirements for clozapine have existed in various forms since 1989 to 
ensure that patients and clinicians are aware of the risks of AEs related to clozapine-induced 
neutropenia. Without the REMS in place, physicians or patients may not adhere to the strict 
monitoring regimen specified in product labeling, which could result in undetected neutropenia 
and increased morbidity and mortality. Notwithstanding, patient safety, continuity of care, and 
patient access to clozapine are the highest priorities. Through stakeholder input, evaluation of 
assessment data, and ongoing FDA consultation, the CPMG has identified and clarified 
misconceptions that may be addressed through awareness and education. It has implemented 
improvements to address challenges and streamline use of the REMS and, as part of good 
governance, is committed to continue implementation of improvements as necessary. In addition, 
the CPMG has identified opportunities to potentially improve data collection and reduce 
stakeholder burden while continuing to help ensure patient safety. The CPMG is committed to 
collaborating with stakeholders and FDA to make further improvements. 
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8.0  APPENDIX 

8.1  Appendix A: Patient Status Form 
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