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Day 1, March 8, 2-5 pm ET

Session 1: Introduction to Drugs and Drug Targets for 
Mood Disorders and Psychosis

Session 2: Promising Developments with Glutamate Receptors (GluRs)

Day 2, March 9, 10 am - 5 pm ET

Session 3: Promising Developments with GABA Receptors (GABARs) 

Break for Lunch

Session 4: The Road Ahead for Emerging Drug Targets

Session 5: Bioethical Considerations

Session 6: Synthesis and Next Steps

Workshop Overview
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Novel Molecular Targets in Mood Disorders and Psychosis 

Linda Brady, Ph.D.

Director, NIMH Division of Neuroscience 
and Basic Behavioral Science

National Academies of Sciences, Engineering, and 
Medicine Virtual Workshop

March 8-9, 2021



Burden of Mental Illness: U.S. Disability-Adjusted Life Years (DALYs)
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Burden of Mental Illness: U.S. Disability-Adjusted Life Years (DALYs)

6

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

 1-4  5-9  10-14  15-19  20-24  25-29  30-34  35-39  40-44  45-49  50-54  55-59  60-64  65-69  70-74  75-79  80+

Cu
m

ul
at

iv
e 

DA
LY

s

Age (years)

Cumulative U.S. DALYs for the Leading Disease/Disorder Categories by Age (2019)
Data Courtesy of IHME, GHDx

Mental and substance use disorders Neoplasms
Cardiovascular diseases Chronic respiratory diseases
Neurological disorders Digestive diseases
Unintentional injuries Musculoskeletal disorders
Other non-communicable diseases Diabetes and kidney diseases



Psychiatric Disorders Onset During Childhood and Adolescence

7 Casey et al., Biol Psychiatry, 2014



U.S. FDA Approved Drugs from 2015 - June 2020

8 Bhutani et al., J Med Chem, 2021



Drug Sponsor Properties Receptor Target(s) Indication Year

none 2020

Esketamine (Spravato) Johnson & Johnson Rapid-acting antidepressant Noncompetitive NMDA receptor antagonist Treatment-resistant depression 2019

Brexanolone (Zulressa) Sage Therapeutics Rapid-acting antidepressant Neuroactive steroid, GABA-A receptor 
positive allosteric modulator

Postpartum depression 2019

Lumateperone
(Calypta)

Intra-Cellular Therapies Atypical antipsychotic Dopamine phosphoprotein modulator (D1 
and D2 receptors), 5-HT2A receptor 
antagonist, SERT inhibitor

Schizophrenia 2019

none 2018

none 2017

Pimavanserin
(Nuplaxid)

Acadia Pharmaceuticals Atypical antipsychotic 5-HT2A receptor inverse agonist, less so at 
5-HT2C receptor

Hallucinations and delusions 
associated with Parkinson’s 
disease psychosis

2016

Brexpiprazole (Resulti) Otsuka Atypical antipsychotic 5-HT1A receptor and D2 receptor partial 
agonist, and 5-HT2A, alpha 1B & 2C 
receptor antagonist 

MDD and schizophrenia 2015

Cariprazine (Vraylar) Forest Atypical antipsychotic D2 receptor and D3 receptor partial agonist Schizophrenia and bipolar 
disorder

2015

Aripiprazole lauroxil
(Aristada)

Alkermes Extended-release atypical 
antipsychotic

D2 & 5-HT1A receptor partial agonist, 5-
HT2A receptor antagonist

Schizophrenia 2015

U.S. FDA Drug Approvals for Depression and Psychosis (2015-2020)

9 US FDA website and DrugBank
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Emerging Drug Targets for Mood Disorders and Schizophrenia



The lived experience and unmet needs of individuals with 
schizophrenia and depression

CARLOS LARRAURI, The National Alliance for Mental 
Illness 

ASHLEY CLAYTON, Yale University 

Scientific perspective on the history of drug treatments 
for mood disorder and psychosis

STEVE PAUL, Karuna Therapeutics 

Audience Q&A

Session 1
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