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1:.00 PM Clozapine Basics w ClOplzam

Klozapina

TTTTTTTTT

1:50 PM Break

2:00 PM Clinical Vignettes with Q&A

3:00 PM Adjourn w leczeniu schizofrenii

Poznaj koronne argumenty
w leczeniu lekoopornej schizofrenii
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What is a good outcome in psychiatry?
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TRS as a biological subtype (?) Psychiatry Academy

e Clinical differences
* Not more common in males
* Worse outcome (circular reasoning)

* Biological differences
* More familial and greater genetic loading
* Possible specific cognitive deficits
* Response to clozapine but not other antipsychotics

* Pathophysiology
* Not dopamine-driven
* Neuromelanin-sensitive MRl as biomarker for TRS in FEP?
* Inflammation

. leajorityg are resistant at presentation; minority develops resistance over time (related to
relapse



https://doi.org/10.3389/fpsyt.2018.00757
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- First pathway: early-onset TRS
* Early diagnosis of TRS to reduce duration of
psychosis

* Early use of effective treatment for TRS
(clozapine)

Prevention of TRS - 2 pathways

Second pathway: late-onset TRS

* Prevention of numerous episodes with
accrued disability and development of

treatment resistance

Demjaha A et al. Psychol Med. 2017;47(11):1981-9. Takeuchi H et al. Neuropsychopharmacology. 2019;44(6):1036-1042.
Emsley R et al. J Clin Psychopharmacol. 2013;33(1):80-83.



Clozapine proficiency

Theodore A. Zarzar, MD
Departmant of
Peychiatry, Univarsity
of North Canlira
School of Medicing,
Trapa Hill.
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Clozapine Proficiency as a Milestone in Psychiatric Training

Medical education is shifting from a structure- and pro-
cess-based foous to one that emphasizes core compe-
tences and outcomes. The former ralies on exposure to
vanous content areas for speahed penods, while com-
petencies tzflor the cumoulum to the desired outcome.
A competency-based approach raquiras learners to
demonstrate ability to progress through traming.

The Acoreditation Coundl for Graduate Medical Edu-
catson (ACGME) lists & competences that apply aoross
specialties: (1) patient care, (2) medical knowledge, (3)
practice-based blrarming and improvement, (4) profas-
sionaiism, (&) mterpersonal and communication skalls,

el T e e ks s e e e e e T e ———-

et al,* "prescribers’ hesitancy is understandabls. How-
ewar, wea would be horrified if oncologists avosded using
chemotherapy because the agents had kfe-threaten-
ing sede effects and because knowledge and skill are nec-
essary to prescribe them appropriately. ... We have too
long walued the comfort of prescribers over the wall-
being of patients with severe mental iliness.” Psy-
chiatrists determine which patients mesat criteria for
treatment resistance, and few medical practtionars
other than psychiztnsts routinely presoibe dozapme.

Thus, only psychiatry can fix the problem of dozapine
underusa.

L R T L I e B L =

Zarzar TR. JAMA Psychiatry. 2024;81(7):639-640. [Viewpoint]

mghcme.org
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Clozapine pharmacology
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(Very) basic pharmacology Psychiatry Academy

* Dibenzodiazepine

* “Dirty” receptor profile
* Weak dopamine binding
* Multiple other receptors

 Short half life of under 12 hours

* 3A4 and 1A2 (smoking!)

* One active metabolite: nor-clozapine (10%)

Morrison PD et al. J Psychopharmacol. 2025;39(4) 297-300.
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* Not causing neurolepsis in animals

* Triad of clinical features™
1. Effective for refractory patients

2. Does not cause extrapyramidal symptoms
3. Does notincrease prolactin

* Clozapine is the only truly “atypical” antipsychotic
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Clozaplne efflcacy Psychiatry Academy )
Numerous RTCs and population
Kane trial studies
* Very rigorous methodology * Clozapine usually superiorin
* Refractory illness by history individual RTCs
* Non-response to prospective 6- * Mixed results in meta-analyses’

week haloperidol

* Very large trial (for psychiatry)

 Efficacy versus effectiveness?
* Clozapine superior for specific

* N=268 indications
* Double-blind design * Suicidality
* Chlorpromazine (CPZ) vs. clozapine * Violence
(CLZ) * Mortality reduction
* Very clear results * Excellent for relapse prevention
* 30% (CLZ) versus 4% (CPZ) 1Schneider-Thoma J et al. Lancet Psychiatry. 2025;12(4):254-265.
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Clozapine timeline Psychiatry Academy
* 1958-74: Discovery and development by Sandoz I g

* 1975-80: The Finnish agranulocytosis “epidemic” and aftermath
* 1982-89: Recovery and quest for FDA approval
* 1990-99: Marketing and the CPMS

* 2015: Clozapine REMS Program e |
* 2021: Updated Clozapine REMS Program = §
* 2025: FDA rescinds Clozapine REMS Program

CPMS = Clozaril Patient Monitoring System
Crilly J. History of Psychiatry 2007;18:39. REMS = Risk Evaluation and Mitigation Strategy



Clozapine: 5 black box warnings
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Severe neutropenia
Orthostatic hypotension, bradycardia, and syncope
Seizure

Myocarditis, pericarditis, cardiomyopathy, and mitral valve
incompetence

Increased mortality in elderly patients with dementia-related psychosis
(class warning for all antipsychotics)

9587 clozapine fatalities based on WHO Global Pharmacovigilance Database’
- 534 Black box warning (218 neutropenia = 2.3% of all deaths)
- 674 Pneumonia and 596 infection (900 = 9.4% of all deaths)

Ml oree org
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Clozapine and agranulocytosis Psychiatry Academy

* Clozapine can cause agranulocytosis’
* Ledto complicated path to FDA-approval
* Ledto mandated, registry-based prescribing, with regular ANCs
* Separate pathway for patients with BEN

* Severe neutropenia (ANC <500/ulL) is rare
* 9/1000 people started on clozapine

* Case fatality rate of 2.1%

* Severe neutropenia has peak incidence in the first several months after starting clozapine
» Metabolite toxicity or hapten-based immune-mediated mechanism; type B idiosyncratic ADR®
* Negligible incidence (base rate) after 1 year (?) = see Rubio study

a4 D026 252128,
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Benignh ethnic neutropenia (BEN) Psychiatry Academy

Terminology? | Use BEN monitoring algorithm |
* Problematic: BEN is not a condition or disease! _

» Partially responsible for racial disparities in clozapine prescribing?

Pathophysiology3
* Duffy null [Fy(a-b-)] phenotype
* Duffy antigen receptor for chemokines (DARC) gene (aka ACKR1)
* Protects against malaria
* 100% sub-Saharan African ancestry; <1% European ancestry

* Diagnosis*
* History is everything: Lab history and personal history of infection

* Consider BENéDuffy-negative) as a cause of neutropenia if the ANC is 500-1000 and the patient has
African or Middle Eastern heritage

* View from hematology:
* An ANC >500 is safe

* Mostimportantis the trajectory of ANC decline
* Adjust testing frequency to practical and common-sense considerations

mMEnNcme, or
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Clozapine rechallenge CIN Psychiatry Academy
| CIN = Clozapine induced neutropenia |
* Observational cohort study’ * Clinical recommendations
* N=435 rechallenge cohort in UK * Relative contraindication
Central Non-Rechallenge * Risk stratification based on
Database (CNRD) clinical variables
* 7% recurrence of low WBC/ANC  High risk: True clozapine-induced

severe neutropenia

* 4% agranulocytosis
» 74% successful rechallenge * Low I’IS‘kZ tthshold-only clozapine
cessation (missed BEN)

* British case register study? « Shared decision making!
* N=96 cases of neutropenia « Support patient and family3

* 20% clozapine-induced severe
neutropenia

* 80% unrelated to clozapine
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Clozapine and agranulocytosis risk Psychiatry Academy

80+ @ Clozapine
T ® Non-clozapine antipsychotic

100}

. Clozapine ] _
—— Non-clozapine antipsychotic

I_ ol /

Odds ratio

“1 a [ L L

0 L]
<|6 6—|11 12—|23 24|—35 36|—53 3%4

Duration of treatment episode (months)

Risk of developing agranulocytosis (%)

Figure 2: Odds ratio for developing agranulocytosis during various

0 T T T T T T T T T T T T T T

) 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 treatment durations
Years since antipsychotic initiation
Number at risk H . . . 0
Homone 3643 28 157 196 1065 909 783 688 67 533 456 395 W 94 2 235 Cumulative agranulocytosis risk: 1.37%

Non-clozapine antipsychotic 33229 19599 14946 12057 9941 8285 7042 6017 5167 4478 3632 3112 2709 2362 2090 1829 Case fatauty 28 Of 10,000 clozapine patientS
Figure 1: Cumulative risk of agranulocytosis over time on treatment 1 1 .2
Chacled arens represant 050 All cauge mortality comparisons:

1 . . Clozapine 15.6%

Rubio JM et al. Lancet Psychiatry. 2024; 11(6):443-450. Other antipsychotic o8 70

2Taipale H et al. World Psychiatry. 2020; 19(1): 61-68.

No antipsychotic 46.2%

mghcme.org
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Key points about REMS Key points about agranulocytosis
* Package insert not modified * Clear evidence that
« Monitoring schedule remains granulocytopenia risk is greatly
unchanged reduced after 6 months
* Only administrative change * Clinically, reduced monitoring

makes pragmatic sense and may
remove hurdle towards more
clozapine utilization

* Competing guidelines/working
groups
* European Working Group
* International Delphi



The Angry Moms National Clozapine Modernization Initiative:
A Roadmap for Modernizing Clozapine Policy, Access, and

Clinical Practice in the United States

Response to the U.S. Department of Health and Human Services RFIl: Making America
Healthy Again: Chronic Disease Prevention and Treatment

1. Modernize national clozapine treatment guidelines.

2. Recognize clozapine's role in substance use recovery.

3. Eliminate "Shadow REMS" programs.

4. Modernize FDA prescribing information.

5. Modernize hematologic monitoring.

6. Expand access to finger-stick and point-of-care ANC
testing.

7. Modernize the clozapine workforce and clinical
education.

8. Prevent avoidable treatment interruptions.

9. Expand FDA indications.

10. Modernize available tablet strengths.

= Massachusetts General Hospital

=== Founding Member, Mass General Brigham

Psychiatry Academy

11. Improve access to GLP-1 therapy.

12. Develop a National Clozapine Action Plan.

13. Launch a National Clozapine Public Awareness
Campaign.

14. Establish a National Pediatric Clozapine Initiative.
15. Validate pediatric finger-stick ANC testing.

16. Fund biomarker research for precision clozapine
care.

17. Protect continuity through an emergency clozapine
supply.

18. Protect the right to access clozapine.

19. Establish a National Clozapine Report Card.

20. Create a National Network of Clozapine Centers of
Excellence.

mghcme.org
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Guideline Comparison ANC

Psychiatry Academy
Monthly Every 3 months Annually

Monthly

Monthly

Verdoux H et al. Eur Psychiatry. 2025;68(1):e17.
Siskind D et al. Lancet Psychiatry. 2026;13(1):77-86.



= Massachusetts General Hospital

. . . === Founding Member, Mass General Brigham
MGH PCRP Clozapine Guideline Psychiatry Academy

PRINCIPLES W Cloplzam

. Klozapina
* Evidence-based
recommendations

* As simple as possible, as any
complexity introduces room for
error

* Flexibility with regards to limited
resource settings

TTTTTTTTT

* Three clozapine treatment RO 3
P hases w Iecp:zer:m schlzoti:renu
. . - 0zZNnaj Koronne argumen
® S h are d d ecision ma k| N g w leczeniu lekoopornej schizofrenii
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Form follows function - 07 ademy

ll

Oto18weeks 19to 104 Weeks Over 104 WEELE

Year 1 Year 2 l I
Donovan AL et al. Psych

8 weeks
SDM = Shared Decision Making Serv. 2026;77(5):470-475.

Therapeutic decision point Therapeutic decision point Therapeutic decision point Therapeutic decision point

18 weeks

Metabolic monitoring at 3 months, 6 months, then annually

mghcr



Medico-legal medical record documentation

3 Key Decision Points

* Clinical decision support
for treatment initiation

* Script for ANC monitoring
Intensity reduction after 18
months

e Script for ANC monitoring
cessation and move to
maintenance phase

= Massachusetts General Hospital

= Founding Member, Mass General Brigham

Psychiatry Academy

MGH Clozapine Guideline [DRAFT]

"l discussed with the patient and caregivers the risks,
benefits and alternatives of changing clozapine ANC
monitoring from weekly to monthly starting at week 18. Risks
included the rare possibility of missing severe neutropenia
and potential associated mortality; benefits included fewer
blood draws, more convenience, and ease with continued
clozapine adherence. Alternatives include making no change
in the monitoring schedule. Although monthly monitoring
after 18 weeks differs from the current FDA label, it aligns
with the 2025 International Delphi guideline, which notes that
most neutropenia cases occur within the initial 18 weeks,
after which the risk becomes similar to other antipsychotics.
The patient and caregivers understood, had all their
questions answered, and chose to proceed with monthly
monitoring. They agreed to immediately contact us for urgent
evaluation if signs of neutropenia (fever, sore throat, flu-like
symptoms) occur. We will resume more freiuent monitoring

if clinically indicated or ANC falls below FDA thresholds."

mghcme.org
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Clozapine and blood cancer risk Psychiatry Academy

* Pharmacovigilance study’

* Increased risk for malignant lymphoma

and leukemia e Surveillance bias

* Earlier onset * Very small absolute risk
* Prospective case-control study in * NNH >5000
Finland?3 » Generalizability to other populations

* Mean 12-year follow-up
* 375 cases of hematological
malignancies
* 37 deaths
* 3 deaths from agranulocytosis
o 2.7-fold increased risk of
hematological malignancies
* Dose-dependent Perhaps annual full blood count beyond two years?
* Mostly lymphomas
* No relationship to other cancers
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Pre-exposure minimum: hs-troponin, CRP, FBC, vital
parameters, ECG

e Clinical features
* Non-specific! Need high index of suspicion

» Highest risk period is four weeks'

Pre-exposure enhanced: + TTE, +NT-proBNPf
[ J M a n a ge m e nt Starting dose of clozapine: 12.5mg/day /
H H H H itoring i k (minimal and enh d
* Increased case detection with monitoring? O rmenty o
d ConsenSUS monItO ri ng3 Parameter Minimum Enhanced
.. . CRP Weekly Weekly
» Weekly troponin is key for detection* FBCE Weekly Weekly
. . .. hs troponin Weekly Weekly
* Otherinflammatory markers are insensitive and NT-DroBNF - Weekly
non-specific FeG weots e N
* Minimum 4 weeks, better 8 weeks (30% of e T i B
experts) saturation
. . . Postural blood Weekly Twice weekly
* Consultation with cardiology pressure ,
Temperature | Twice weekly Daily

* Rechallenge discouraged in clear cases>®
* Slow titration may be protective
* Avoiding valproate may be protective

h Siet alohctrcReVeRic

N

Dose range at day 7: 50 mg
Dose range at day 14:100-25 mg

/
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Seizures Psychiatry Academy

Clozapine had highest seizure rate in drug safety program’
* 0.18% versus others (0.03% - 0.05%)

Dose-related seizure risk?
* High cumulative seizure risk: 10% over 3.8 years (!)

Most are tonic-clonic

Prevention

e Titration!

* Therapeutic drug monitoring!

* Pay attention to clinical comorbidities that increase seizure risk
* Note red flag: myoclonus

Treatment
* Depakote is good choice
* Carbamazepine is poor choice

M oAcme.org
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Orthostatic hypotension Psychiatry Academy

* Clozapine needs to be titrated

* New patient
* Establish sensitivity with 12.5 mg

* No one titration scheme set in stone

* |npatient: increase 25 to 50 mg/d until you reach target dose of 300 to 450 mg per day
(divided doses)

* Take into account the patient when choosing a titration schedule
* Consider TDM after reaching 100 mg/d

* Established patient (!) after two missed doses

* Start with 12.5 mg bid, then adjust more quickly
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Clozapine and sialorrhea Psychiatry Academy

Common and vexing problem
Not just a cosmetic problem

» Stigmatizing

* Parotid swelling and parotitis

Pathophysiology
* Seemingly paradoxical

* Not just hypersalivation but peristalsis (swallowing problem) too
* Muscarinic receptors but also alpha-adrenergic receptors
* Circadian aspect

Management
* TDM may play some role
* Pharmacology

* Topical approaches better?
* If glycopyrrolate necessary, use sufficient dose (2 mg target dose)*

mghcivie.ory
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Clozapine-associated constipation __

CIGH = Clozapine-induced gastric hypomotility

* FDA strengthened warning

e Constipation can progress to serious bowel problems
(bowel obstruction)

* Riskis underappreciated! [Partanen JJ et al. AmJ
Psychiatry. 2024;181(10):879-892.]

* Riskincreases with higher doses and with

B Table

concomitant anticholinergics Bowel regimen for chronic
« Clinician guidance constipation

* Evaluate bowel habits prior to clozapine Stool softener (daily)

* Monitor bowel function throughout treatment Docusate sodium 100 mg twice daily
» Asking about constipation not sensitive!? Stimulant laxative (weekly and as needed)

* Educate patients about constipation prevention Bisacodyl, 5 to 15 mg/d, as needed
* Exercise Senna glycoside, 15 mg/d, as needed
* No bulking agents (Metamucil) or fiber supplements!

* Consider prophylactic bowel treatment Cruz A and Freudenreich O. Curr Psychiatry.
* “Porirua protocol” reduced colonic transit time by 48 hours? 2018;17(8):44

« Step-up with linaclotide or lubiprostone _

Imghcrne.ory
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The optimal clozapine trial
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3 questions about a clozapine trial __ Psychiatry Academy

no should receive clozapine?

W h =

W
. When should clozapine be offered?
W

nat constitutes a good clozapine trial?
* Duration
* Clozapine dose
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APA Schizophrenia Guideline, 3™ e sychiatry Academy

* Assessment and treatment plan

* Psychopharmacology
* Clozapine for TRS, suicidality, or aggression

* LAls as a good choice if preferred or if adherence poor or uncertain
* VMAT-2 inhibitors as treatment of choice for TD

* Psychosocial interventions
* Coordinated specialty care for first-episode patients

Mgiicme.org
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Clozapine indications
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Psychiatry Academy

FDA indications Other clinical uses

1. Treatment-refractory 1.

schizophrenia’

2. Suicidality in schizophrenia? 2.

3.

Aggression in setting of
psychosis?

Sensitivity to EPS and tardive
dyskinesia

Catatonic subtype of
schizophrenia

. Refractory bipolar disorder
. Cannabis in setting of

schizophrenia*

. ?Psychogenic polydipsia

maghceme. org
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Suicide prevention Psychiatry Academy

* High risk of suicide in schizophrenia
* Risk elevated in early course
* Riskremains increased throughout life

* High risk for untreated patients

* Pharmacological interventions
* Long-acting injectable antipsychotics’
* Clozapine
* FDA-approved indication for clozapine?
» Autopsy study Maryland?

* 53,144 deaths from 2003 2021 while taking clozapine or olanzapine
e Suicide risk on clozapine versus olanzapine OR =0.47;95% CI, 0.26-0.84;p=.011
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= Founding Member, Mass General Brigham

Aggression prevention Psychiatry Academy

Diagnosss of Schizophrenia Spectrum Disorder and

[ ) D a n ge ro u S tri a d Of p SyC h O S i S . Nead for Treatment withmipairchuﬁn Medications Established

. First Trial
young male, sociopathy R T
. Elr'q:lipra;nla m glanzapine
* RTC e
. . ¥ v
* Clozapine > olanzapine > | Second Tia | [ —
haloperidol _ !
: v T |G s antpaychotc vt
* Conduct disorder G ety ||| Sy petenen st
!
Third Trial
* Initiate clozapine (if feasible)

Markota M et al. Schizophrenia (Heidelb). 2024;10(1):74.
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Founding Member, Mass General Brigham

Psychiatry Academy

ll

Who should not receive clozapine?

* Unable to reliably obtain mandated Successful rechallenge rates
blood work » 128/203 after neutropenia

* Unable to establish sufficient * 63.0%, Cl, 56.0%-69.6%
adherence . » 3/17 after agranulocytosis

* Severe heart disease* e 17.7%, Cl, 4.7%-44.2%

* History of clozapine-associated * 11/17 after myocarditis
agranulocytosis™* * 64.7%, Cl, 38.6%-84.7%

* History of clozapine-associated « 7/7 after neuroleptic malignant
myocarditis™* syndrome

* 100%, Cl, 56.1%-100%

*If patient unable to tolerate tachycardia or orthostatic hypotension
**Rechallenge may be considered with monitoring if psychosis severe and particularly if diagnosis is unclear



= Massachusetts General Hospital

=== Founding Member, Mass General Brigham

Treatment-resistant schizophrenia (TRS)Psychiatry Academy

* Consensus guidelines on diagnosis and terminology developed by
TRRIP Working Group
* Clinical sub-specifiers for positive, negative, cognitive symptom domains
* Time-course (i.e., early, medium, late onset)
* Ultra-treatment resistant (i.e., clozapine)

* Minimum requirements for TRS:

* Current symptoms
* Symptom threshold at least moderate severity (rating scale!)
 Symptom duration at least 12 weeks
* Functional impairment at least moderate (rating scale!)
 Adequate treatment
* At least two trials of at least 6 weeks of at least 600 CPZ-EQ
* Atleast 80% adherence



Diagnosis of

)

Massachusetts General Hospital

Founding Member, Mass General Brigham

TRS Psychiatry Academy

I

Correct diagnosis of
Schizophrenia?

€ Rule out medical and other psychiatric problems including substance use

yes *l'

Adequate trials of two
antipsychotic medications?

Assess for pseudo resistance » Check blood levels of the antipsychotic drug
- Adequate dose «— o Check drug-drug interactions
o Equivalent to chlorpromazine 600mg o Screen rapid metabolizers
* Adequate duration: at least 6 weeks « Confirm adherence with a trial of long-acting
+ Adequate adherence: at least 80% injectable antipsychotic

yes 4

Persistent moderately severe iliness and functional impairment for 12 weeks or more

yes |

Treatment-Resistant Schizophrenia (TRS)

mghcme.org
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= Founding Member, Mass General Brigham

Stepped care for TRS Psychiatry Academny

Treatment-
resistant
schizophrenia

e Two failed antipsychotic trials }

Clozapine trial

 Timely and optimal clozapine trial J

Clozapine
augmentation

e Judicious use of add-on treatments}

mghcme.org


https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines
https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines
https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines
https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines
https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines

= Massachusetts General Hospital

= Founding Member, Mass General Brigham

Clozapine baseline visit o 7 foademy

* Physical exam
* Vital signs
* ECGif possible
« Weight
* Baseline measures for clozapine eligibility

e ANC at least 1,500/microL
e BEN: ANC at 1,000/microL

* Set up clozapine monitoring schedule
« ANC
* Myocarditis
* Metabolic abnormalities



http://www.newclozapinerems.com/
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= Massachusetts General Hospital

= Founding Member, Mass General Brigham

Clozapine titration Psychiatry Academy

Starting Dose: 12.5 mg once daily or
twice daily.

Use cautious titration and divided
dosage schedule.

Titration: increase the total daily
dosage in increments of 25 mg to 50
mg per day, if well-tolerated.

Target dose (Caucasian): 300 mg to
450 mg per day, in divided doses, by
the end of 2 weeks.

Subsequent increases: increase in
mcrements of 100 mg or leSS’ once de LeonJ et al. Pharmacopsychiatry. 2022;55(2):73-86.

or twice Weekly- de Leon J et al. J Clin Psychopharmacol. 2025;45(3):179-196.
Maximum daily dose: 900 mg

mghcme.org
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C lOZa pl ne an d TD M Psychiatry Academy

* Therapeutic drug monitoring (TDM)
* Possible: one metabolite only, with 10% activity
* Underutilized and misunderstood
* Large inter-individual variability

* Efficacy
* Therapeutic range’

* Lowrange 50to 150 mg TDD

* Medium 200 to 300 mg TDD
* High 350 to 450 mg TDD
* No established upper limit for efficacy; target 450 if resistance
e Safety

* ECG slowing at higher range?
* Dose-related (i.e., level-related) seizure risk

1\/ande Naag pt 3 Am P hig 096 M 9. 2Freudenreich O et 3 B101 P

mghcme.org
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o = Founding Member, Mass General Brigham

What is an adequate clozapine trial Psychiatry Academy

* Adequate adherence
* May need to work with patient and hope for virtuous cycle

* Adequate dose or rather blood level
* TDM is critical for clozapine use

* Adequate duration

* Symptomatic benefit should become apparent after a few weeks on a
therapeutic dose

* Functional benefits will accrue only over time
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= Founding Member, Mass General Brigham

Psychiatry Academy

Maintenance treatment
with clozapine
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ELMHC clozapine cohort _ " icoien

ll

‘ 5-year naturalistic follow-up ‘
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Henderson DC et al. Am J Psychiatry. 2000;157(6):975-981.

mghcme.org
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Medical monitoring Psychiatry Academy

* ANC monitoring
* Troponin and CRP for the first 4 to 8 week
* Weight at every visit for the first 6 months, then at least quarterly

* Fasting glucose, HbA1c, and lipid panel 4 months after treatment
Initiation, then at least annually
* Global Delphi Guideline: weight/waist Q 3 mos, HbA1c/HDL Q6-12 mos

* Establish if patients meets criteria for metabolic syndrome 4
months after treatment initiation, then at lease annually

* Need to adopt population-based management (spread-sheet)
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Stage-specific care Psychiatry Acaderny

Stage 1 (Clinical high-risk)

¢ High index of suspicion (functional decline, withdrawal, distress)
¢ Offer needs-based psychosocial care
¢ Treat identifiable comorbidities; avoid antipsychotics

Stage 2 (first-episode psychosis)

¢ Reduce duration of untreated psychosis

¢ Use low doses of antipsychotics to minimize side effects

e Offer coordinated specialty care

e Offer LAls and clozapine if no symptomatic remission in 3-6 months

Stage 3and 4

¢ Retain optimistic stance
¢ Focus on quality of life and vocational rehabilitation
¢ Pay attention to physical health

mghcme.org
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= Massachusetts General Hospital

S == Founding Member, Mass General Brigham

Int erm i SSI Psychiatry Academy

mghcme.org
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Psychiatry Academy

Clinical vighettes with Q&A
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= Massachusetts General Hospital

= Founding Member, Mass General Brigham

3 clinical scenarios Psychiatry Academy

1. When should you offer clozapine to patient with schizophrenia?

2. What do you do if somebody continues to gain weight during
treatment?

3. What do you do if somebody does not get better with clozapine
alone?



TIT =— Massachusetts General Hospital

=== Founding Member, Mass General Brigham

Timing of a clozapine trial Psychiatry Academy

CASE: Helmut is a 55-year-old immigrant from Germany. He has been treated with
haloperidol decanoate since his early 20s but does not remember details. He seems
to have a forensic history (assault while psychotic). On MSE, he experiences positive
symptoms, and he appears withdrawn. His AIMS scoreis 7. 'He does not work and
lives in a group home. He is adherent to his monthly injections.

Should you consider clozapine for this patient?
No. He has been ill for too long to benefit from clozapine.
No. The risk of clozapine complications increases with age.

Yes. He is a good clozapine candidate.
Maybe. Only if his family pushes for a clozapine trial, you should consider it.

oo w>
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Patients to prioritize for clozapine Psychiatry Academy

* Patients with chronic schizophrenia and poor illness course and
function

* First-episode patients with treatment-resistance
* Patients with a forensic history due to psychosis and aggression
* Patients with a schizophrenia spectrum disorder and suicidality

* Patients with catatonic symptoms or EPS sensitivity



= Massachusetts General Hospital

=== Founding Member, Mass General Brigham

Clozapine for first-episode schizophrenia Psychiatry Academy

* PROS

* Avoids delay in refractory patients

* High-dose strategy for risperidone or olanzapine of limited value in refractory patients’
Better tolerability in selected patients

Reduced risk for TD
Reduced mortality over time?
Excellent for relapse prevention3*

* CONS

* Generally good response to first-line antipsychotics in first-episode patients
(“fail-first” strategy)®

* No disease-modifying properties
* High propensity for metabolic problems
* Agranulocytosis risk; myocarditis risk

1Agid O et al. Eur Neuropsychopharmacol. 2013 Sep;23(9):1017-22. 2Taipale H et al. World Psychiatry. 2020;19(1):61-68.

mghcme.org
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=== Founding Member, Mass General Brigham

Clozapine as first-line treatment Psychiatry Academy

e Chlorpromazine trial’
* N=160
* 52 weeks
e Remission: CPZ 79%, CLZ 81%

 Earlier remission with CLZ

* 9-year follow-up?
 Comparable amounts in remission (78%), intermediate (8%), or relapsed
states (14%)
* Tardive dyskinesia: 2/8 (25%) CPZ; 1/21 (4.8%) CLZ (p=0.02).
* More patients randomized to CLZ remained on it (26%) compared to CPZ
(10%) (p=0.01)

mghcme.org
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Stepped care: early use of clozaplnePsychiatry Academy

OPTIMISE = Optimization of Treatment and Management of Schizophreénia in Europe

l * Good overall remissionrate
after 10 weeks of treatment

DOUBLE BLIND e 2/3 of patients
Ami
sulpride

Olanzapine * 56% responded in four
weeks to amisulpride

* No added benefit from
switching to olanzapine

* Some benefit from
Clozapine switching to clozapine
(25%) but not as good as
responders

mghcme.org
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=== Founding Member, Mass General Brigham

Clozapine as 2"4 line antipsychotic __

Psychiatry Academy
Duration of untreated psychosis Relapse prevention
* Avoids delays in TRS! * Excellent for relapse
* Longer DUP associated with prevention’
Worse response * Relapse associated with worse
* Psychosis associated with response

suicide risk (mortality reduction) Good choice afterin first-

episode patients already?

Should we introduce clozapine after one failed treatment?

Trancme.org
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== Founding Member, Mass General Brigham

Clozapine and weight gain Psychiatry Academy

CASE: You successfully transitioned Helmut to clozapine. He feels tired
from clozapine, and he drools but “looks better” and feels better.
Religiously, you monitor his weight at each visit which keeps increasing.

Which add-on option do you consider next?

Metformin

Aripiprazole

. Topiramate

Bupropion plus naltrexone

o0 w >
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The need to focus on mortality Psychiatry Academy
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Metabolic prevention Psychiatry Academny

A. [Choose wisely, if you can — prevent]

B. Screen and monitor — detect
* Veryfrequent monitoring early’
* Quarterly weight/waist; HbA1c every 6 to 12 months

C. Prevent/blunt weight gain — mitigate/treat
* Add behavioral management
 [Switch antipsychotics]

* Add prophylactic metformin

* Add weight loss medications
« Topiramate?
. Next frontier: GLP-1 agonists
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=== Founding Member, Mass General Brigham

Irish metformin guideline ..., rcademy

« Consider as early intervention

ORIGINAL RESEARCH
OPE?((ESS Metformin in the management of antipsychotic- fO r AIWG
induced weight gain in adults with psychosis: o |f significa nt Weight gain after
development of the first evidence-based guideline one month
using GRADE methodology
Ita Fitzgerald © ,"? Jean O’Connell** Dolores Keating,” Caroline Hynes,® ¢ U Se fO a I’]y a I’]tl psyC h Oti C

Stephen McWilliams,”® Erin K Crowley®

* Target dose 2000 mg/day

* Starting dose 500 mg twice
daily with food

e Monitor renal function
e Monitor B12

mghcme.org




GLP-1 = glucagon-like peptide-1
GIP = glucose-dependent insulinotropic polypeptide

Incretin mimetics
| Weight loss + improved glucose control |

» Antipsychoticsincrease glucagon'

* Newer class (2010) of glucagon-like
peptide-1 receptor agonist (GLP-1 receptor
agonist)

* |Increctin hormone effect

)

Massachusetts General Hospital

Founding Member, Mass General Brigham

ll

Ilrayuude
 Tirzepatide also agonizes a second hormone, GIP a dpa"C’Ieas
 Triagonists: GLP-1 + GIP + glucagon receptor ool (esouns]
1 1 d | diated
. Lowirlsk of hypoglycemia o:g:::ﬁ;i.(gszgﬂs) ;‘Tyé‘f:e% eegon el
* Adding bimagrumab to prevent muscle loss? ereducefattv reduce glucagon-mediated
. . acuds Peieass gluconeogenesis
* Medications !
* “Hot” new medication class for weight loss ['"5“""Se°’e"°"] ['"s”"“se"s"”"y]  hepaticgiicoes cuiput |
. |
» Semaglutide?
*  16% weight loss in 68-week trial with weekly I improve glucoss metabalem I
injection
« Liraglutide* Yanai H et al. ) Med Cases. 2011;2(2):76-80.

* First GLP-1 agonist studied in schizophrenia
* Loss of metabolic benefit once stopped®

mahcme. org
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Psychiatry Academy

l

Semaglutide for clozapine patients

COaST =Clozapine Obesity and Semaglutide Treatment trial

1. Methods

* Schizophrenia patients on clozapine from
Queensland, Australia

* Obese and stable
* 36-week phase 2 RCT with blinding
* Semaglutide 2 mg SQ every week

L
I

Treatment group
——Placebo

2. Results © | oaznveigntioss |
* N=31 (premature end of enrollment) H{m
* Effective ““-1[..%__

1
(=]
T

* Primary: weight loss (15.2 kg, majority 5 to 10%)
* Secondary: HBA1c improvement (5.4 2 5.0%)
» Safe (psychiatric and medical)
» Stable psychopathology
» Stable clozapine levels and low constipation rate

3. Significance - !

16 36
* First RCT of newer GLP-1 in metabolically high-risk , .
psychiatric population Time since randomisation (weeks)

* As effective as in general population and

-
L
|
]
III
——

1
tud
]

Least squares mean of percentage weight change

=

psychiatrically safe Percent weight change over 36 weeks
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I

CASE: GLP-1 agonist in clozapine-treated patient — _

Psychiatry Academy
- * Started a dual GIP/GLP-1 receptor agonist Tirzepatide 2.5mg weekly
240t
w230t
T
E
.& 220+ Clozapine titrated Increased Tirzepatide to 5mg weekly
¥ to 650mg/day Restarted
% 210} Tirzepatide 2.5mg weekly
2
200t
190t
anlk Started Clozapin_e _ Stopped Tirzepatide 5mg weekly
Started Metformin (titrated to 1000mg BID)  stgrted Phentermine 8mg BID & Topiramate 100mg ghs

170

CHOMIALTEG




—

= Massachusetts General Hospital
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Clozapine-resistance Psychiatry Academy

CASE: After a few month of clozapine treatment, the group home
contacts you and reports that Helmut continues to make psychotic
statements and lacks motivation. He also seems depressed to them and
self-medicates with beer, starting in the afternoon. They wonder if you
can add something.

Which medication is least helpful as an augmentation agent?
A. Risperidone

B. Aripiprazole
C. Sertraline

D. Topiramate
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Clozapine augmentation Psychiatry Academy

* ECT has good efficacy for TRS

* One half to two thirds of patients improve if ECT us added’
* |s this truly an augmentation strategy?

* Medication augmentation strategies are limited?34
* Aripiprazole
* Clozapine plus medium-dose aripiprazole (10 — 15 mg) prevents hospitalizations®
* Improves metabolic profile
* SSRI antidepressants
* For demoralization, dysphoria, depression, negative symptoms, Sl
* Mood stabilizers
* For aggression and suicidality
* Topiramate®
* Benefit for psychopathology and weight

* Unclear role of muscarinic agonists for TRS

mighcme. org
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KarXT for TRS Psychiatry Academy

e Rational

 TRS as biologically heterogeneous
* Muscarinic modulation represents a new mechanism of action
* Broader efficacy beyond psychosis (cognition)

* Clozapine has muscarinic properties’

* Clinical trials
* EMERGENT leads to FDA-approval for schizophrenia
* ARISE phase 3 add-on trial failed?

 Case reports and case series
* Anecdotal evidence?

* Texas state hospital experience
* Frequent discontinuation for lack of efficacy and poor (Gl) tolerability*
« Commentary: implementation mistakes®

mghcme.ory
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Non-pharmacological augmentation Psychiatry Academy

e Substance use
* Common, course-destabilizing
* Alcohol use disorders

* Psychiatric comorbidities’
* Agoraphobic avoidance, worry, self-esteem, insomnia

* Dimensions of psychopathology
* Affective symptoms
* Negative symptoms
* Cognitive symptoms

* Medical comorbidities
* Improving physical health through intervention?
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TRS and clozapine - dirty little secrets Psychiatry Academy

* Clozapine efficacy is limited

* Spectrum of response
* Rarely restitutio ad integrum
» Partial response (average 25% symptom reduction) is typical’
* |Ineffective in perhaps as many as 50% of patients with TRS?

* Not effective for negative or cognitive symptoms which drive functional
impairments

* Not effective if risk for (partial) non-adherence is high

* Medical disease burden is high
* Diabetes, hyperlipidemia, intestinal obstruction3*
* Underappreciated: pneumonia® and aspiration pneumonia®

2 psyehiaty 20240
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Sto p pi ng C loza pi ne Psychiatry Academy

If you can, taper over 1 to 2 weeks
* Hyperbolic taper if elective discontinuation

Clozapine withdrawal’

* Cholinergic rebound
* Experienced by 50% of patients
* Headache, sweating, nausea, vomiting, diarrhea
* Rapid onset psychosis
* Add anticholinergic or chlorpromazine
* Catatonia following stopping clozapine
* Add benzodiazepine, followed by ECT

* Serotonergic discontinuation syndrome

Monitor ANC after stopping
* ANC according to patient’s schedule if for lack of efficacy

If you can, re-institute clozapine?
* Second best option is olanzapine




Contributors to poor outcomes __ Psy

Innovative
treatments
unavailable

Existing treatments not used:
Clozapine and LAls
underutilized'2

T = Massachusetts General Hospital

== Founding Member, Mass General Brigham

chiatry Academy
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Psychiatry Academy
* Adoption rates at outpatient clinics
* Freedom Trail Clinic (January 2023 to April 2025)
* 60% (120/199) patients used at least once
* PCRP clinics (August 2024 to April 2025)
* 22% (10/45) patients used at least once

* Patient survey from both clinics (n=86; April 2025)
* Regular users (8%): High satisfaction with fingerstick
* Infrequent users (36%): Half preferred venipuncture.

* Never users (56%): Many unaware initially; after education, one-third still preferred venipuncture and
resisted changing their care, viewing venipuncture as more comfortable, convenient, and less painful.

* Implementation barriers
* Lack of reimbursement mechanisms
e Clinician burden
* Infrastructure and workflow challenges

mghcme.org




Need for clozapine-capable clinics*

T = Massachusetts General Hospital

== Founding Member, Mass General Brigham

Psychiatry Academy

* Every patient with schizophrenia who has residual symptoms
deserves to be offered a time-limited clozapine trial

* The goal
lozapine for any eligible patient

use of ¢

* The goal

iIs EARLY (not as treatment of last resort) and ROUTINE

IS SAFE use of clozapine

* You cannot do this alone but need a TEAM

e ghcme.org



= Massachusetts General Hospital

= Founding Member, Mass General Brigham

Citizenship in a Republic " roademy

Itis not the critic who counts; not the man who points out how the
strong man stumbles, or where the doer of deeds could have done
them better. The credit belongs to the man who is actually in the
arena, whose face is marred by dust and sweat and blood; who
strives valiantly; who errs, who comes short again and again,
because there is no effort without error and shortcoming; but who
does actually strive to do the deeds; who knows great enthusiasms,
the great devotions; who spends himself in a worthy cause; who at
the best knows in the end the triumph of high achievement, and
who at the worst, if he fails, at least fails while daring greatly, so
that his place shall never be with those cold and timid souls who

neither know victory nor defeat.

mghcme.org



MGH Treatment-resistant schizophrenia (TRS) Service
MGH TRS ACCESS

* Director
e Oliver Freudenreich, MD, FACLP

e Mission

To improve the care of patients with
treatment-resistant schizophrenia

* Goals

e
FACING
SERIOUS

...............................

Innovate: More effective and safer
treatments

Integrate: Fewer silos and more
partners

Instruct: Easier access to
consultation

Influence: Disseminate knowledge

Abbie Donovan, MD

manhcme.oraq

= Massachusetts General Hospital

=== Founding Member, Mass General Brigham

Psychiatry Academy

Clozapine

Clinic Carol Lim, MD

Dissemination
and
Implementation

Clinical
Trials Group

Med-Psych
Integration
Working
Group

Psychosis
Consultation
Service
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Massachusetts General Hospital

Founding Member, Mass General Brigham

Psychiatry Academy

Thank you!
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Freudenreich O and McEvoy JP. Guidelines for prescribing e
clozapine in schizophrenia. UpToDate

https://www.uptodate.com/contents/guidelines-for-
prescribing-clozapine-in-schizophrenia

Article

Donovan AL et al. Clozapine monitoring: form follows function.
Psych Serv. 2026;77(5):470-473

|

FACING
SERIOUS
MENTAL ILLESS

Psychotic ne 848 T T oaim s
Disorders i e
3 edition coming!

P v .;: John Umstead Hospital, Butner, NC, ca. 1995

mghcme.org
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