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Background



Burden of Serious Mental Illness 

• Serious mental illness (SMI): mental, behavioral, or emotional disorders 
causing serious functional impairment that substantially limit one or 
more major life activities1

• In 2020, ~6%, or 1 in 20 adults in the US reported living with a serious 
mental illness.2

• The most common types of serious mental illnesses in the U.S. are:

— Schizophrenia (1%)3

— Bipolar disorder (3%)4

— Major depressive disorder (6%)2

1. National Institute of Mental Health. Mental Illness. 2021  July 22, 2021]; Available from: https://www.nimh.nih.gov/health/statistics/mental-illness.

2. Substance Abuse and Mental Health Services Administration. 2020 NSDUH Detailed Tables 2020; Available from: https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables

3. Schizophrenia & Psychosis Action Alliance. Societal Costs of Schizophrenia and Related Disorders 2021; Available from: https://sczaction.org/wp-content/uploads/2021/11/571-

012_WhitePaper_Report_FINAL_updated_11.09.21.pdf.

4. National Institute of Mental Health. Bipolar Disorder.  [cited 2021 December 20]; Available from: https://www.nimh.nih.gov/health/statistics/bipolar-disorder.

https://www.nimh.nih.gov/health/statistics/mental-illness
https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables
https://sczaction.org/wp-content/uploads/2021/11/571-012_WhitePaper_Report_FINAL_updated_11.09.21.pdf
https://www.nimh.nih.gov/health/statistics/bipolar-disorder


Socioeconomic Demographics

• SMI prevalence by Age: 

— In 2020, 9.7% of young adults aged 18-25 in the US lived with a serious 
mental illness, the highest of all age groups.1

— SMI prevalence across other age groups: 
• Ages 26-49: 6.9%

• Ages 50+: 3.4%

• SMI prevalence by Gender: 

— Schizophrenia is more prevalent in men2

— Bipolar disorder is equally prevalent across men and women3

— Major depressive disorder is more prevalent in women4

1. Substance Abuse and Mental Health Services Administration. 2020 NSDUH Detailed Tables 2020; Available from: https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables.

2. Aleman, A., R.S. Kahn, and J.P. Selten, Sex Differences in the Risk of Schizophrenia: Evidence from Meta-Analysis. Arch Gen Psychiatry, 2003. 60(6): p. 565-571.

3. Diflorio, A. and I. Jones, Is sex important? Gender differences in bipolar disorder. Int Rev Psychiatry, 2010. 22(5): p. 437-452.

4. Albert, P.R., Why is depression more prevalent in women? Journal of Psychiatry & Neuroscience, 2015. 40(4): p. 219-221.

https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables


Socioeconomic Demographics

• SMI prevalence in the US by Race/Ethnicity:1

— Two or more Races: 9.9% 

— American Indian/Alaskan Native: 6.6% 

— White: 6.3%

— Black: 4.7%

— Hispanic or Latino: 4.5% 

— Asian: 2.0%

1. Substance Abuse and Mental Health Services Administration. 2020 NSDUH Detailed Tables 2020; Available from: https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables.

https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables


Health Burden
• The average life expectancy for individuals living with an SMI in the US is 

about 10 years less than those without an SMI.1

• Individuals living with SMI have a range of physical and mental 
comorbidities that contribute to their poor health, decreased length and 
quality of life, and additional health care costs. 
— People living with an SMI are twice as likely to be diagnosed with diabetes.2

— One in four people living with an SMI has a co-occurring substance use disorder.3

• Total medical spending can be ~$100,000 higher in the US for those living 
with an SMI over their lifetime, compared to those without.1

1. Seabury, S.A., et al., Measuring The Lifetime Costs Of Serious Mental Illness And The Mitigating Effects Of Educational Attainment. Health Aff (Millwood), 2019. 38(4): p. 652-659.

2. Mangurian, C.V., et al., Diabetes and Prediabetes Prevalence by Race and Ethnicity Among People With Severe Mental Illness. Diabetes Care, 2018. 41(7): p. e119-e120.

3. National Institute on Drug Abuse. Common Comorbidities with Substance Use Disorders Research Report 2021; Available from: https://www.drugabuse.gov/publications/research-

reports/common-comorbidities-substance-use-disorders/part-1-connection-between-substance-use-disorders-mental-illness.

https://www.drugabuse.gov/publications/research-reports/common-comorbidities-substance-use-disorders/part-1-connection-between-substance-use-disorders-mental-illness


Health Burden
• The US has one of the highest suicide rates at 13.9 suicides per 100,000 

people in the general population.1,2

• Rates are even higher among those with a serious mental illness:  

— Schizophrenia:3 5,000 suicides (per 100k people)

— Bipolar disorder:4 20,000 suicides (per 100k people)

— Major depressive disorder:5 15,000 (per 100k people) 

1. Tikkanen, R., et al., Mental Health Conditions and Substance Use: Comparing U.S. Needs and Treatment Capacity with Those in Other High-Income Countries. Commonwealth Fund 2020..

2. OECD Data. Suicide Rates. 2019; Available from: https://data.oecd.org/healthstat/suicide-rates.htm.

3. Palmer, B.A., V.S. Pankratz, and J.M. Bostwick, The Lifetime Risk of Suicide in Schizophrenia: A Reexamination. Archives of General Psychiatry, 2005. 62(3): p. 247-253.

4. Monson, E.T., et al., Assessment of Suicide Attempt and Death in Bipolar Affective Disorder: a Combined Clinical and Genetic Approach. Translational Psychology 2021. 11(1).

5. Gonda, X., et al., Prediction and Prevention of Suicide in Patients with Unipolar Depression and Anxiety. Annals of General Psychiatry, 2007. 6.

https://data.oecd.org/healthstat/suicide-rates.htm


Health Burden
• The coronavirus (COVID-19) pandemic has had an impact on the mental 

health crisis. 

— 3-5 times as many people in the US reported symptoms of depression 
and anxiety in 2020 compared with 2018.1-3

• Those with a history of mental illness have also been shown to be at 
higher risk for severe illness from COVID-19.4

1. McGinty, E.E., et al., Psychological Distress and Loneliness Reported by US Adults in 2018 and April 2020. Journal of the American Medical Association, 2020. 324(1): p. 93-94.

2. Ettman, C.K., et al., Prevalence of Depression Symptoms in US Adults Before and During the COVID-19 Pandemic. JAMA Network Open, 2020. 3(9).

3. Reinert, M., T. Nguyen, and D. Fritze. 2021: The State of Mental Health in America. 2021; Available from: 

https://mhanational.org/sites/default/files/2021%20State%20of%20Mental%20Health%20in%20America_0.pdf.

4. Fond, G., et al., Association Between Mental Health Disorders and Mortality Among Patients With COVID-19 in 7 Countries: A Systematic Review and Meta-analysis. JAMA Psychiatry, 

2021..

https://mhanational.org/sites/default/files/2021 State of Mental Health in America_0.pdf


Economic Burden
• SMI is associated with higher annual per-

person costs compared with other diseases 
like cancer and diabetes.1

• For those diagnosed with an SMI in the US 
by age 25, the lifetime costs can be as high 
as $1.85 million.2

• The high economic burden of SMI is driven 
by the high impact on productivity. 
— Individuals living with an SMI have ~ half the 

lifetime earnings of individuals without SMI.2

1. MacEwan, J.P., et al., Pharmaceutical Innovation in the Treatment of Schizophrenia and Mental Disorders Compared with Other Diseases. Innov Clin Neurosci, 2016. 13(7-8): p. 17-25.

2. Seabury, S.A., et al., Measuring The Lifetime Costs Of Serious Mental Illness And The Mitigating Effects Of Educational Attainment. Health Aff (Millwood), 2019. 38(4): p. 652-659.

3. Figures 1 &2: Substance Abuse and Mental Health Services Administration. 2020 NSDUH Detailed Tables 2020; Available from: https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables.

Figure 2: Income by % of Federal 
Poverty Level for Those with an 

SMI, 2020

<100% of FPL 100-199% of FPL >200% of FPL

Figure 1: Occupational Status 
for Those with an SMI, 2020

Full-Time Part-Time Did Not Work

https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables


Societal Consequences

• SMI is associated with increased risks of homelessness and interaction 
with the criminal justice system.

• Homelessness:
— In 2020, ~20% of homeless individuals in the US were living with an SMI.1

• Criminal justice impacts:
— ~ 1 out of 4 individuals with bipolar disorder or schizophrenia were involved with 

the criminal justice system over a two-year period.2

— Crimes are rarely directly related to an individual’s mental health symptoms but  
due to higher risk factors, including:3

• Poverty, impaired social support, substance abuse

1. HUD 2020 Continuum of Care Homeless Assistance Programs Homeless Populations and Subpopulations. 2020; Available from: 

https://files.hudexchange.info/reports/published/CoC_PopSub_NatlTerrDC_2020.pdf.

2. Swanson, J.W., et al., Costs of Criminal Justice Involvement Among Persons with Serious Mental Illness in Connecticut. Psychiatr Serv, 2013. 64(7): p. 630-7.

3. Peterson, J. and K. Heinz, Understanding Offenders with Serious Mental Illness in the Criminal Justice System Mitchell Hamline Law Review, 2016. 42(2).

https://files.hudexchange.info/reports/published/CoC_PopSub_NatlTerrDC_2020.pdf


Caregiving

• Over 8 million Americans are caregivers to someone with a mental 
illness.1 

• Caring for an individual with SMI can decrease quality of life and 
productivity, and increase financial strain.1,2

— Caregivers provide ~32 hours of care each week to individuals living 
with an SMI.1

— In 2020, caregiver costs for schizophrenia alone totaled $83.7 billion in 
lost wages in the US.3

• Caregivers of individuals with mental health disorders report elevated 
levels of emotional stress (53%) and physical strain (25%).1

1. National Alliance for Caregiving. On Pins & Needles: Caregivers of Adults with Mental Illness. Available from: 

https://www.caregiving.org/wpcontent/uploads/2020/05/NAC_Mental_Illness_Study_2016_FINAL_WEB.pdf..

2. Lavelle, T.A., et al., Variation in the Spillover Effects of Illness on Parents, Spouses, and Children of the Chronically Ill. Applied Health Economics and Health Policy, 2014. 12(2): p. 117-124.

3. Schizophrenia & Psychosis Action Alliance. Societal Costs of Schizophrenia and Related Disorders 2021; Available from: https://sczaction.org/wp-content/uploads/2021/11/571-

012_WhitePaper_Report_FINAL_updated_11.09.21.pdf.

https://www.caregiving.org/wpcontent/uploads/2020/05/NAC_Mental_Illness_Study_2016_FINAL_WEB.pdf
https://sczaction.org/wp-content/uploads/2021/11/571-012_WhitePaper_Report_FINAL_updated_11.09.21.pdf


History of Biopharmaceutical Innovation and 
Continued Unmet Need in Serious Mental Illness



SMI Heterogeneity and Treatment
• While beneficial SMI treatments exist, it is often a challenge for patients 

to find an effective and tolerable treatment regimen.1-3

• This is in part due to the underlying heterogeneity and complex biology 
underpinning mental health conditions.

• Heterogeneity in symptoms makes a “one-size-fits-all” approach to 
treatment difficult.3

• Not all patients will achieve an adequate response to treatment, and 
many will continue to live with symptoms of their disorder.4,5

• In addition some treatments, such as antipsychotics, can lead to 
conditions including metabolic disorders and drug-induced movement 
disorders.

1. Insel, T.R., Rethinking Schizophrenia. Nature, 2010. 468.

2. Butler M, U.S., Desai P, et al., Treatment for Bipolar Disorder in Adults: A Systematic Review [Internet]. Agency for Healthcare Research and Quality (US), 2018.

3. Kennedy, S.H. and A.K. Ceniti, Unpacking Major Depressive Disorder: From Classification to Treatment Selection. Can J Psychiatry, 2018. 63(5): p. 308-313.

4. Bowden, C.L., et al., Aims and results of the NIMH systematic treatment enhancement program for bipolar disorder (STEP-BD). CNS Neurosci Ther, 2012. 18(3): p. 243-9.

5. Rush, A.J., et al., Acute and longer-term outcomes in depressed outpatients requiring one or several treatment steps: a STAR*D report. Am J Psychiatry, 2006. 163(11): p. 1905-17.



Schizophrenia

• Individuals living with schizophrenia can suffer from a combination of:

— Positive symptoms: hallucinations, delusions, or disordered thinking 

— Negative symptoms: reduced motivation, reduced speaking, 
diminished pleasure and emotion

— Cognitive symptoms: trouble processing information or focusing 

• Antipsychotics are the most common medication prescribed to people 
living with schizophrenia.

• On average, there is a 9 year gap between when patients experience 
their first episode of schizophrenia and when they initiate treatment.1 

• Schizophrenia is a lifelong illness and there is currently no cure. 

1. National Alliance on Mental Illness. First Episode: Psychosis. 2011; Available from: https://www.nami.org/Support-Education/Publications-Reports/Survey-Reports/firstepisodesurvey.

https://www.nami.org/Support-Education/Publications-Reports/Survey-Reports/firstepisodesurvey


Schizophrenia
• Medications prescribed for schizophrenia may cause side effects including:1

— weight gain

— sedation

— cardiovascular risks

— changes in mood 

— drug-induced movement disorders (such as Tardive Dyskinesia)

• Side effects can lead to intolerability and reduced adherence. 

• Non-adherence:
— rates range from 27% and 69%2

— linked to increased risk of relapse, suicide, and hospital re-admission3

• 40% of individuals with schizophrenia are untreated in any given year.4

1. National Institute of Mental Health. Mental Health Medications.  [cited 2021 November 1]; Available from: https://www.nimh.nih.gov/health/topics/mental-health-medications.

2. Salzmann-Erikson, M. and M. Sjöden, A Narrative Meta-Synthesis of How People with Schizophrenia Experience Facilitators and Barriers in Using Antipsychotic Medication: Implications for Healthcare 

Professionals. International Journal of Nursing Studies, 2018. 85: p. 7-18.

3. Higashi, K., et al., Medication Adherence in Schizophrenia: Factors Influencing Adherence and Consequences of Nonadherence, a Systematic Literature Review. Therapeutic Advances in 

Psychopharmacology, 2013. 3(4): p. 200-218.

4. Treatment Advocacy Center. Schizophrenia - Fact Sheet. 2008  [cited 2022 January 19]; Available from: https://www.treatmentadvocacycenter.org/evidence-and-research/learn-more-about/25-schizophrenia-

fact-sheet.

https://www.nimh.nih.gov/health/topics/mental-health-medications
https://www.treatmentadvocacycenter.org/evidence-and-research/learn-more-about/25-schizophrenia-fact-sheet


Schizophrenia

• First-generation antipsychotics (FGAs): first developed in the 1950s and 
consist of both low- and high-potency therapies with varying side effects1

• Second-generation antipsychotics (SGAs), also known as atypical 
antipsychotics followed in the 1980s. 
— 4 SGAs are more effective than FGAs in positive and negative symptom control.2

• Some FGA and SGA therapies have recently become available as long-
acting injectable antipsychotics.3

1. Jibson, M. First-generation antipsychotic medications: Pharmacology, administration, and comparative side effects. 2021  [cited 2021 August 16]; Available from: 

https://www.uptodate.com/contents/first-generation-antipsychotic-medications-pharmacology-administration-and-comparative-side-effects?topicRef=14805&source=see_link#H16917418.

2. Leucht, S., et al., Second-generation versus first-generation antipsychotic drugs for schizophrenia: a meta-analysis. The Lancet. 373(9657): p. 31-41.

3. Mayo Clinic. Schizophrenia: Diagnosis & Treatment. 2020  [cited 2021 August 16]; Available from: https://www.mayoclinic.org/diseases-conditions/schizophrenia/diagnosis-treatment/drc-

20354449.

https://www.uptodate.com/contents/first-generation-antipsychotic-medications-pharmacology-administration-and-comparative-side-effects?topicRef=14805&source=see_link#H16917418
https://www.mayoclinic.org/diseases-conditions/schizophrenia/diagnosis-treatment/drc-20354449


Schizophrenia

1. Hyman, S.E., Revitalizing psychiatric therapeutics. Neuropsychopharmacology, 2014. 39(1): p. 220-9.

2. Roerig, J.L., Clozapine Augmentation Strategies. Mental Health Clinician, 2019. 9(6): p. 336-348.



Bipolar Disorder

• Bipolar disorder is a lifelong illness in which individuals experience 
unusual shifts in mood, energy and activity level, and ability to think 
clearly.1

• Medications currently prescribed to manage bipolar disorder include:2

— mood stabilizers

— antipsychotics

— antidepressants

— anti-anxiety drugs

1. National Institute of Mental Health. Bipolar Disorder. 2020  [cited 2022 January 4]; Available from: https://www.nimh.nih.gov/health/topics/bipolar-disorder.

2. Mayo Clinic. Bipolar Disorder: Diagnosis and Treatment.  [cited 2021 November 30]; Available from: https://www.mayoclinic.org/diseases-conditions/bipolar-disorder/diagnosis-

treatment/drc-20355961..

https://www.nimh.nih.gov/health/topics/bipolar-disorder
https://www.mayoclinic.org/diseases-conditions/bipolar-disorder/diagnosis-treatment/drc-20355961


Bipolar Disorder

• Medications prescribed to treat bipolar disorder are associated with side 
effects, including:1

— weight gain
— sedation
— increased glucose and lipid levels
— vision changes
— drug-induced movement disorders (such as Tardive Dyskinesia)

• Non-adherence is common:
— Within a period of 10 days, 34% of patients with bipolar disorder reported missing 

at least one dose of their medication.2

• ~ half of those living with bipolar disorder are untreated in any given 
year.3

1. Silver, N. What Are the Long-Term Effects of Bipolar Disorder on the Body? 2019  [cited 2021 August 16]; Available from: https://www.healthline.com/health/bipolar-disorder/long-term-effects-on-the-

body.

2. Baldessarini, R.J., R. Perry, and J. Pike, Factors associated with treatment nonadherence among US bipolar disorder patients. Hum Psychopharmacol, 2008. 23(2): p. 95-105.

3. Treatment Advocacy Center. Bipolar Disorder - Fact Sheet. 2014  [cited 2021 August 16]; Available from: https://www.treatmentadvocacycenter.org/evidence-and-research/learn-more-about/463-

bipolar-disorder-fact-sheet.

https://www.healthline.com/health/bipolar-disorder/long-term-effects-on-the-body
https://www.treatmentadvocacycenter.org/evidence-and-research/learn-more-about/463-bipolar-disorder-fact-sheet


Bipolar Disorder

1. López-Muñoz, F., et al., A History of the Pharmacological Treatment of Bipolar Disorder. Int J Mol Sci, 2018. 19(7).



Major Depressive Disorder

• Major depressive disorder (MDD) includes persistent feelings of sadness and 
loss of interest, and often those with MDD have severe problems with sleep, 
eating, concentration, and feelings of worthlessness.1

• Duration of illness can vary from one episode of MDD, to a lifetime of recurrent 
episodes.

• MDD can include treatment resistant depression (TRD) and post partum 
depression (PPD).

• MDD is typically treated with:2

— SSRIs (Selective serotonin reuptake inhibitors)
— SNRIs (Serotonin and norepinephrine reuptake inhibitors)
— TCAs (Tricyclic antidepressant)
— MAOIs (Monoamine oxidase inhibitors)
— atypical antidepressants 

1. National Institute of Mental Health. Depression. 2018  [cited 2021 November 30]; Available from: https://www.nimh.nih.gov/health/topics/depression.

2. Mayo Clinic. Depression (Major Depressive Disorder) [cited 2021 November 30]; Available from: https://www.mayoclinic.org/diseases-conditions/depression/diagnosis-treatment/drc-20356013.

https://www.nimh.nih.gov/health/topics/depression
https://www.mayoclinic.org/diseases-conditions/depression/diagnosis-treatment/drc-20356013


Major Depressive Disorder

• Medication side effects include:1

— weight gain

— sexual dysfunction

— drowsiness

— low blood pressure

— gastrointestinal toxicity

— drug-induced movement disorders (such as Tardive Dyskinesia)

• Relapse is common amongst patients who achieve remission, rates can 
range between 40-70% based on the treatment regimen of the patient.2

• In any given year, approximately 35% of adults with major depression are 
untreated.3

1. Rush, A.J. Unipolar Major Depression in Adults: Choosing Initial Treatment. 2020  [cited 2022 January 19]; Available from: https://www.uptodate.com/contents/unipolar-major-depression-in-adults-

choosing-initial-treatment.

2. Rush, A.J., et al., Acute and longer-term outcomes in depressed outpatients requiring one or several treatment steps: a STAR*D report. Am J Psychiatry, 2006. 163(11): p. 1905-17.

3. National Institute of Mental Health. Major Depression. 2019  [cited 2021 July 22]; Available from: https://www.nimh.nih.gov/health/statistics/major-depression.

https://www.uptodate.com/contents/unipolar-major-depression-in-adults-choosing-initial-treatment
https://www.nimh.nih.gov/health/statistics/major-depression


Major Depressive Disorder

1. Hillhouse, T.M. and J.H. Porter, A brief history of the development of antidepressant drugs: from monoamines to glutamate. Experimental and clinical psychopharmacology, 2015. 23(1): p. 1-21.

2. U.S. Food and Drug Administration. FDA approves new nasal spray medication for treatment-resistant depression; available only at a certified doctor’s office or clinic. March 5, 2019; Available 

from: https://www.fda.gov/news-events/press-announcements/fda-approves-new-nasal-spray-medication-treatment-resistant-depression-available-only-certified.

3. Powell, J.G., et al., Brexanolone (Zulresso): Finally, an FDA-Approved Treatment for Postpartum Depression. The Annals of Pharmacotherapy, 2020. 54(2): p. 157-163.

https://www.fda.gov/news-events/press-announcements/fda-approves-new-nasal-spray-medication-treatment-resistant-depression-available-only-certified


Barriers to Innovation in Mental Health



Scientific Barriers



Scientific Barriers
• The complexity of studying the brain is a fundamental challenge to 

advancing drug development for SMI.

• Scientific barriers in developing drugs for SMI include:1

— Limited knowledge of disease mechanisms and drug targets

• SMI molecular targets commonly used today are the same as targets in the 
1950s.1

— Lack of biomarkers to serve as objective measures of SMI

• There are currently no biomarkers that are used in clinical practice for SMI.2

— Lack of adequate animal models

• Treatments that demonstrate efficacy based on behavioral endpoints in animals 
often lack efficacy in humans, resulting in repeated failures in human clinical 
trials.1

1. Hyman, S.E., Revitalizing psychiatric therapeutics. Neuropsychopharmacology, 2014. 39(1): p. 220-9.

2. García-Gutiérrez, M.S., et al., Biomarkers in Psychiatry: Concept, Definition, Types and Relevance to the Clinical Reality. Front Psychiatry, 2020. 11: p. 432.



Research Barriers



Interdependency of Basic and Clinical Research

Figure 3: 

1.  SSANKELLA. Bench to bedside: A journey of basic science to clinical research. 2017  [cited 2021 December, 21]; Available from: https://speacatutsw.wordpress.com/2017/03/13/bench-to-bedside-a-

journey-of-basic-science-to-clinical-research/.

2.  Zerhouni, E.A., Translational research: moving discovery to practice. Clinical Pharmacology and Therapeutics, 2007. 81(1): p. 126-128.
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Figure 3:

https://speacatutsw.wordpress.com/2017/03/13/bench-to-bedside-a-journey-of-basic-science-to-clinical-research/


Government-Funded Research

• NIH funding for research in SMI is disproportionately low when 
compared to the prevalence and burden of other illnesses. 

• For example, 2021 NIH funding for schizophrenia totaled $266 million 
even though it has higher disease burden than:1,2

— Dental/oral disease: $638 million

— Tuberculosis: $493 million

— Sexually transmitted diseases (excluding HIV): $404 million

• The NIMH spends a large majority of its funding on basic research 
instead of clinical research.3

— While basic research increases important fundamental knowledge about the 
brain and SMI, clinical research is also needed to produce better SMI 
treatments.

1. National Institute of Health. Estimates of Funding for Various Research, Condition, and Disease Categories (RCDC). Research Portfolio Online Reporting Tools 2021 June 25 [cited 2021; 

Available from: https://report.nih.gov/funding/categorical-spending#/.

2. MacEwan, J.P., et al., Pharmaceutical Innovation in the Treatment of Schizophrenia and Mental Disorders Compared with Other Diseases. Innov Clin Neurosci, 2016. 13(7-8): p. 17-25.

3. Torrey, E.F., et al., The Continuing Decline of Clinical Research on Serious Mental Illnesses at NIMH. Psychiatr Serv, 2021: p. appips202000739.

https://report.nih.gov/funding/categorical-spending#/


Industry-Funded Research and Development

• Drug development for SMI is riskier and more costly than many other 
disease areas.

• Clinical development timelines for drugs used to treat SMI are some of the 
longest:1

— Clinical average for chronic illness: 6.5 years

— Anticonvulsants: 8.1 years  

— Antidepressants: 8.5 years

— Antipsychotics: 8.6 years

• Market approval rate for central nervous system (CNS) drugs, which include 
SMI drugs, is 6.2% compared to 13.3% for non-CNS drugs.2

1. Lietzan, E. and K.M.L. Acri née Lybecker, The innovation paradox: pharmaceutical marketing exclusivity and incentives for drug development. Journal of Pharmaceutical Health Services Research, 2019. 

10(2): p. 169-175.

2. Gribkoff, V.K. and L.K. Kaczmarek, The Need for New Approaches in CNS Drug Discovery: Why Drugs Have Failed, and What Can Be Done to Improve Outcomes. Neuropharmacology, 2017. 120: p. 

11-19.



Industry-Funded Research and Development
• As a result of these barriers, 

many large pharmaceutical 
companies have shifted 
investment away from SMI 
and smaller biotechnology 
firms have entered the 
market space. 

• Between 2015 and 2020, 239 
clinical trials for SMI were 
industry-funded compared to 
5,264 industry-funded 
clinical trials for cancer.1

1. ClinicalTrials.gov.  [cited 2021 November 1]; Available from: https://clinicaltrials.gov/.

Figure 4: ClinicalTrials.gov.  [cited 2021 November 1]; Available from: https://clinicaltrials.gov/.
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Clinical Trial Recruitment and Retention



Clinical Trial Recruitment and Retention

• SMI is a particularly difficult area for recruitment and retention in trials.1

• Barriers to Recruitment 
— Individuals may have difficulty accepting their diagnosis and initiating treatment.2 

— Additional clinic visits can impact a work or academic schedule.

• Barriers to Retention3,4

— lack of response to a therapy

— side effects

— extensive appointment schedule

1. Furimsky, I., et al., Strategies to enhance patient recruitment and retention in research involving patients with a first episode of mental illness. Contemp Clin Trials, 2008. 29(6): p. 862-6.

2. Dixon, L.B., Y. Holoshitz, and I. Nossel, Treatment Engagement of Individuals Experiencing Mental Illness: Review and Update. World Psychiatry, 2016. 15(1): p. 13-20.

3. Chaudhari, N., et al., Recruitment and retention of the participants in clinical trials: Challenges and solutions. Perspectives in Clinical Research, 2020. 11(2): p. 64-69.

4. Ross, S., et al., Barriers to participation in randomised controlled trials: a systematic review. J Clin Epidemiol, 1999. 52(12): p. 1143-56.



Regulatory Barriers



Patent Protection

• US law grants medical product developers protection against competition 
through two primary mechanisms: 

1. A period of patent protection
2. Market exclusivity following regulatory approval

• The typical patent award is 20 years after an application is filed, 
meaning that the duration of market exclusivity decreases with longer 
drug development timelines.

— The Hatch-Waxman Act (1984) allows extension of a patent term by one-half of 
the time from clinical trial initiation to filing with the FDA, plus FDA review time 
(capped at five years).1

• Still, current patent practices may discourage the development of drugs 
that require longer than average pre-clinical and clinical research, 
including drugs for SMI.2

1. United States Code. Title 35 - PATENTS.  [cited 2021 August 23]; 2006:[Available from: https://www.govinfo.gov/app/details/USCODE-2011-title35/USCODE-2011-title35-partII-chap14-sec156.

2. Choi, D.W., et al., Medicines for the mind: policy-based "pull" incentives for creating breakthrough CNS drugs. Neuron, 2014. 84(3): p. 554-63.

https://www.govinfo.gov/app/details/USCODE-2011-title35/USCODE-2011-title35-partII-chap14-sec156


Market Exclusivity

• Pharmaceutical products are also protected by periods of market 
exclusivity following FDA approval.

• The Hatch-Waxman Act included a new patent exclusivity period to 
incentivize drug innovation.
— Drugs that qualify as a new chemical entity can gain a five-year period of 

market exclusivity after approval.

— During this time the FDA cannot approve a generic version of that drug, 
even if the patent term expires.

• Additional regulatory exclusivity periods have been implemented to 
incentivize drug production in clinical areas with unmet need. 

• However, no current exclusivities exist for psychiatric or other CNS drugs 
that face long development times and could benefit from lengthened 
exclusivity periods.



Current limitations of accelerated approval

• In 1992, the FDA initiated the accelerated approval pathway to speed 
access to drugs with significant unmet need.
— Under this pathway, drugs developed for serious conditions without 

effective therapies can be approved based on a surrogate endpoint 
instead of changes in clinical outcomes.

— In 2012, Congress passed the FDA Safety and Innovation Act that 
expanded accelerated approval to apply to drugs that improve an 
intermediate clinical endpoint.

• However, accelerated approval cannot be used for therapeutic areas that 
do not have established surrogate or intermediate endpoints, including 
SMI.

• As a result, accelerated approval has not had an impact on expediting 
access to new drugs for these conditions. 



Health System Factors



Return on Investment

• Return on investment is a key factor for pharmaceutical company 
investment in new drug candidates and is measured by the expected 
lifetime global revenue earned from a drug, minus the company’s overall 
cost to develop, market, and monitor the drug once on market.1-3

• Expected revenue is determined by the expected volume of sales as well 
as the reimbursement amount for these sales.

• SMI treatment can have a lower expected net revenue due to: 
— The relatively low proportion of people with SMI who are receiving treatment

— The relatively high proportion of people with SMI insured through Medicaid 

• High expected costs and the potential for low expected revenues may 
therefore discourage companies to invest in SMI.

1. Acemoglu, D., et al., Did Medicare Induce Pharmaceutical Innovation? NBER Working Paper Series, 2006.

2. Blume-Kohout, M.E. and N. Sood, Market Size and Innovation: Effects of Medicare Part D on Pharmaceutical Research and Development. Journal of Public Economics, 2013. 97: p. 327-336.

3. Besanko, D., D. Dranove, and C. Garthwaite, Insurance access and demand response: Pricing and welfare implications. Journal of Health Economics, 2020. 73.



People with SMI who are receiving treatment

• The relatively low proportion of individuals with SMI that are receiving 
treatment may limit the potential patient population who will receive 
new drugs. 

Figure 5:

National Institute of Mental Health. Major Depression. 2019  [cited 2021 July 22]; Available from: https://www.nimh.nih.gov/health/statistics/major-depression. 

Treatment Advocacy Center. Schizophrenia - Fact Sheet. 2008  [cited 2022 January 19]; Available from: https://www.treatmentadvocacycenter.org/evidence-and-research/learn-more-about/25-

schizophrenia-fact-sheet..

Treatment Advocacy Center. Bipolar Disorder - Fact Sheet. 2014  [cited 2021 August 16]; Available from: https://www.treatmentadvocacycenter.org/evidence-and-research/learn-more-about/463-

bipolar-disorder-fact-sheet..
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Figure 5: Treatment Status for Those with an SMI
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People with SMI who are receiving treatment

• The limited supply of mental health clinicians also restricts the number of 
patients who can receive specialized care for their illness.

— 96% of counties in the US have reported an unmet need for 
prescribers in psychiatry.1

1. Satiani, A., et al., Projected Workforce of Psychiatrists in the United States: A Population Analysis. Psychiatr Serv, 2018. 69(6): p. 710-713.



Insurance Dynamics

• Because state Medicaid programs are required to cover nearly all FDA-
approved drugs, manufacturers must enter into a rebate agreement that 
guarantees the Medicaid program receives the “best price” available. 

— As a result, net revenue for drugs reimbursed under Medicaid 
programs is lower than drugs under many other private and public 
insurers.

— In 2017 the average net price for top selling drugs in Medicaid was 
65% lower than the average net price in Medicare.1

1. Garthwaite, C., R. Sachs, and A.D. Stern. Which Markets (Don't) Drive Pharmaceutical Innovation? Evidence From U.S. Medicaid Expansions. 2021; Available from: 

https://www.nber.org/papers/w28755.

https://www.nber.org/papers/w28755


Insurance Dynamics

• The relatively large number of patients with SMI on Medicaid limits 
revenue companies may expect for new drugs and may be a disincentive to 
pharmaceutical investment.

— Insurance status for individuals living with an SMI:1

• Private: 49%

• Medicaid: 25%

• Other: 26%

• No insurance: 11%

1. Substance Abuse and Mental Health Services Administration. 2020 NSDUH Detailed Tables 2020; Available from: https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables.

https://www.samhsa.gov/data/report/2020-nsduh-detailed-tables


Policy Solutions



Policy Solutions to Target Scientific and Research 
Barriers



NIMH Research Funding

• Increase NIH funding: Funding devoted to SMI should be proportionate 
to the burden of these illnesses. 

• Funding for clinical research: While basic science is important for long-
term progress, additional funding should be directed at clinical research 
to help patients in the short-term.



NIMH Research Funding

• NIH should spearhead an epidemiologic study on the incidence, 
prevalence and severity of SMI within the US.1

• Currently SMI prevalence is estimated through the National Survey on 
Drug Use and Health administered yearly by SAMHSA.
— Survey excludes: 

• Those without a fixed address 
• Individuals who reside in institutional group quarters

— The survey is also cross-sectional, limiting inferences on how incidence 
relates to risk factors, including:

• Genetics
• Traumatic experiences
• Stressful life situations

1. Johnson, R. and T. Murphy. Our approach to schizophrenia is failing. The Hill [Opinion] 2021 July 26, 2021; Available from: https://thehill.com/blogs/congress-blog/564929-our-approach-

to-schizophrenia-is-failing?rl=1.

https://thehill.com/blogs/congress-blog/564929-our-approach-to-schizophrenia-is-failing?rl=1


NIH Brain Initiative

• The NIH BRAIN Initiative was established to develop new tools and 
technologies to understand and manipulate circuits in the brain.1

• The BRAIN initiative is currently the largest neuroscience project in 
history.

• Since its inception, the BRAIN initiative has:1

— Increased knowledge on different brain cell types, and their roles in 
health and disease

— Further established brain circuit diagrams

— Developed new tools for monitoring neural activity

1. National Institutes of Health. The BRAIN Initiative: Overview. 2021  [cited 2021 August 21]; Available from: https://braininitiative.nih.gov/about/overview.

https://braininitiative.nih.gov/about/overview


NIH Brain Initiative

• The second phase of the initiative (BRAIN 2.0) will focus on large 
transformative projects that will help researchers better understand the 
human brain and treat its disorders.1

• Future funding opportunities for the BRAIN Initiative should be 
considered to support the tremendous amount of work that is needed to 
advance understanding of the brain and develop new SMI treatments.

1. National Institutes of Health. The BRAIN Initiative: Overview. 2021  [cited 2021 August 21]; Available from: https://braininitiative.nih.gov/about/overview.

https://braininitiative.nih.gov/about/overview


Advanced Research Projects Agency for Health 
(ARPA-H)

• In 2021, The Advanced Research Projects Agency for Health (ARPA-H)
was proposed as an inter-agency effort to support research projects that 
would likely not be successful in a traditional research setting.1

• ARPA-H would include a “fast-fail” philosophy to quickly identify negative 
results and avoid future time intensive and costly testing.

• Mental health advocacy groups are promoting a focus on neuroscience 
and mental health for ARPA-H research due to the higher risks inherent in 
CNS research.

1. National Institutes of Health. Proposed Advanced Research Projects Agency for Health (ARPA-H): Mission and Concept. 2021  [cited 2021 November 30]; Available from: https://www.nih.gov/arpa-

h/mission-concept.

https://www.nih.gov/arpa-h/mission-concept


Advanced Research Projects Agency for Health 
(ARPA-H)

• The NIMH previously funded three clinical trials through the Fast-Fail 
Trials (FAST) initiative to rapidly test new and repurposed medications 
for:1

1. Mood and anxiety disorders (FAST-MAS)

2. Psychotic spectrum disorders, including schizophrenia (FAST-PS) 

3. Autism spectrum disorder (FAST-AS) 

• The results of the three Fast-Fail trials were impressive and demonstrate 
the promising potential for the Fast-Fail research framework with SMI.2

1 .National Institute of Mental Health. FAST: Fast-Fail Trials.  [cited 2021 September 8]; Available from: https://www.nimh.nih.gov/research/research-funded-by-nimh/research-initiatives/fast-fast-fail-trials. 

2. .Lahti, A. New Experimental Medicine Studies: Fast-Fail Trials in Psychotic Spectrum Disorders (FAST-PS) (TO - Biomarker Validation Study) Available from: 

https://www.uab.edu/medicine/psychiatry/research/recently-funded-grants/871-new-experimental-medicine-studies-fast-fail-trials-in-psychotic-spectrum-disorders-fast-ps-to-biomarker-validation-study-2

https://www.nimh.nih.gov/research/research-funded-by-nimh/research-initiatives/fast-fast-fail-trials
https://www.uab.edu/medicine/psychiatry/research/recently-funded-grants/871-new-experimental-medicine-studies-fast-fail-trials-in-psychotic-spectrum-disorders-fast-ps-to-biomarker-validation-study-2


Clinical Trial Recruitment and Retention



Clinical Trial Recruitment and Retention

• Clinical research participation can be challenging for individuals living 
with an SMI due to the often disabling nature of illness.1

• Pharmaceutical companies and hospitals have implemented strategies to 
attract and retain participants including: 
— compensation for time spent at visits

— coordinating study visits with other care visits 

— conducting field visits to look for non-responsive participants

• However, it has been difficult to demonstrate the positive effects of 
incentives on a larger scale.2

• More work is needed to improve the engagement of patients living with 
SMI in clinical trials to facilitate clinical research in this field.

1. Furimsky, I., et al., Strategies to enhance patient recruitment and retention in research involving patients with a first episode of mental illness. Contemp Clin Trials, 2008. 29(6): p. 862-6.

2. Liu, Y., et al., Recruitment and retention strategies in mental health trials – A systematic review. PLOS One, 2018. 13(8): p. e0203127.



Public-Private Partnerships 



Accelerating Medicines Partnerships

• The Accelerating Medicines Partnership (AMP) is a public-private 
partnership between the NIH, FDA, and other public and private 
stakeholders, including:1

— patient advocacy organizations

— pharmaceutical companies 

• AMP aims to reduce high risks with drug discovery by facilitating 
collaboration with experts to select biomarkers that have the strongest 
potential for investigation within a specific disease area.

1. National Institutes of Health. Accelerating Medicines Partnership (AMP).  [cited 2021 November 29]; Available from: https://www.nih.gov/research-training/accelerating-medicines-partnership-amp.

https://www.nih.gov/research-training/accelerating-medicines-partnership-amp


Accelerating Medicines Partnerships

• Since 2014, AMP programs have been launched in diseases that 
demonstrate a substantial need for new treatments, including:1

— Alzheimer’s disease
— Parkinson’s disease
— Type 2 Diabetes
— Schizophrenia 

• The AMP Schizophrenia (AMP SCZ) program was launched in 2020 as the 
first AMP initiative focused on a psychiatric disorder, and is the largest 
investment in mental health biomarkers at the NIMH.2

• There is strong stakeholder support to establish AMP programs for other 
SMIs that would also benefit from biomarker and drug target research.

1. National Institutes of Health. Accelerating Medicines Partnership (AMP).  [cited 2021 November 29]; Available from: https://www.nih.gov/research-training/accelerating-medicines-partnership-amp.

2. National Institutes of Health. Accelerating Medicines Partnership (AMP): Schizophrenia. 2021  [cited 2021 December 20]; Available from: https://www.nih.gov/research-training/accelerating-

medicines-partnership-amp/schizophrenia.

https://www.nih.gov/research-training/accelerating-medicines-partnership-amp
https://www.nih.gov/research-training/accelerating-medicines-partnership-amp/schizophrenia


Case Study: Accelerator program for antibiotic 
development

• As with SMI, innovation in antibiotics has not kept pace with medical 
need, due to the rise of antimicrobial resistance worldwide.

• The Combating Antibiotic Resistant Bacteria Biopharmaceutical 
Accelerator (CARB-X) was created to support research to develop life-
saving products in antibiotic resistance during early phase clinical trials. 

• Products supported by CARB-X that have demonstrated promise are more 
likely to gain support from pharmaceutical companies for later clinical 
development.



Case Study: Accelerator program for antibiotic 
development

• The success of the CARB-X program is attributable to public-private 
partnership between international governments and non-profits.

• Institutions that support CARB-X include:1

— Government institutes from Germany, US, UK
— Bill and Melinda Gates Foundation (US)
— Wellcome Trust (UK) 

• From 2016-2022, CARB-X will invest ~$480 million in research projects.1

• CARB-X serves as a model for how an accelerator program for serious 
mental illness could help mobilize global funding partners to advance the 
science needed to drive development of innovative treatments in this 
space.

1. Boston University. About CARB-X.  [cited 2021 August 25]; Available from: https://carb-x.org/about/overview/.

https://carb-x.org/about/overview/


Regulatory Reform



Market Exclusivity Reform

• Regulatory reform has previously aimed to incentivize the production of 
drugs with significant unmet need.
— The Orphan Drug Act (1983) grants 7 years of market exclusivity post-FDA 

approval (compared to 5 years for non-orphan drugs) to incentive drug 
development for rare diseases with less than 200,000 affected individuals.1

— The GAIN (Generating Antibiotic Incentives Now) Act established in 2012  
provides an additional 5 years of exclusivity to manufacturers of novel antibiotic 
therapies on top of the Hatch-Waxman or orphan drug market protection. 

• Similar programs are needed for drugs for SMI given the long research 
times and high risks involved in bringing new products to market.

• Additional market exclusivity for SMI drugs could ensure that novel and 
innovative therapies are granted benefits.2

1. Office of Inspector General. The Orphan Drug Act: Implementation and Impact. 2001; Available from: https://oig.hhs.gov/oei/reports/oei-09-00-00380.pdf.

2. Choi, D.W., et al., Medicines for the mind: policy-based "pull" incentives for creating breakthrough CNS drugs. Neuron, 2014. 84(3): p. 554-63.

https://oig.hhs.gov/oei/reports/oei-09-00-00380.pdf


Adaptive Licensing

• Adaptive licensing has been proposed to allow patients with high unmet 
need to access treatments earlier than with the traditional approval 
process. 

• Adaptive licensing grants conditional approval to drugs based on smaller 
studies of a clinical endpoint.

• Following conditional approval, clinical studies and/or analyses of real 
world data would continue, and approval could be expanded or rolled-
back given emerging evidence on the drug’s efficacy and safety.1

• The adaptive licensing pathway may encourage pharmaceutical SMI 
investment by reducing the costs and risks inherent to large clinical trials.

1. Eichler, H.G., et al., From adaptive licensing to adaptive pathways: delivering a flexible life-span approach to bring new drugs to patients. Clinical pharmacology and therapeutics, 2015. 

97(3): p. 234-246.



FDA Neuroscience Center of Excellence

• Intercenter Institutes have helped to streamline the review process at 
the FDA.

• This could be particularly beneficial for CNS classes of drugs.

— CNS drugs take 38% longer to advance through the approval process 
compared with non-CNS drugs.1

• Establishing a Neuroscience Center of Excellence (NCOE) would help to:2

— consolidate neuroscience expertise

— encourage collaboration between researchers, clinicians, academia, 
advocacy groups, and industry 

— expedite the approval process for CNS Drugs 
1. Globe Newswire. CNS Drugs Take 20% Longer to Develop and 38% Longer to Approve vs. Non-CNS Drugs, According to the Tufts Center for the Study of Drug Development. 2018  [cited 2022 

January 20]; Available from: https://www.globenewswire.com/news-release/2018/09/11/1569156/0/en/CNS-Drugs-Take-20-Longer-to-Develop-and-38-Longer-to-Approve-vs-Non-CNS-Drugs-

According-to-the-Tufts-Center-for-the-Study-of-Drug-Development.html.

2. American Brain Coalition. ADVOCATE FOR AN FDA NEUROSCIENCE CENTER OF EXCELLENCE! 2021  [cited 2021 August 26]; Available from: https://www.americanbraincoalition.org/page/NCOE.

https://www.globenewswire.com/news-release/2018/09/11/1569156/0/en/CNS-Drugs-Take-20-Longer-to-Develop-and-38-Longer-to-Approve-vs-Non-CNS-Drugs-According-to-the-Tufts-Center-for-the-Study-of-Drug-Development.html
https://www.americanbraincoalition.org/page/NCOE


FDA Neuroscience Center of Excellence

• The Oncology Center of Excellence (OCE) was the first intercenter 
institute established at the FDA and has been tremendously successful.

— In 2018 alone the OCE approved 35 fast-tracked therapies, 25 
breakthrough therapies, and 18 breakthrough devices.1

• The success of the OCE can serve as a model for the NCOE in moving 
products to market in an area with high unmet medical need.

1. Mezher, M. FDA’s Oncology Center of Excellence Touts 2018 Accomplishments. 2019  [cited 2021 August 27]; Available from: https://www.raps.org/news-and-articles/news-articles/2019/3/fdas-

oncology-center-of-excellence-touts-2018-acc.

https://www.raps.org/news-and-articles/news-articles/2019/3/fdas-oncology-center-of-excellence-touts-2018-acc


Policies to Address Health System Barriers



Mental Healthcare System

• Reforms within the mental healthcare system should be centered around 
two primary goals:
— Increasing access to treatment for individuals with SMI 

— Ensuring that reimbursement rates reflect the societal value of treatment 

• Both goals can help to increase the revenue pharmaceutical companies 
earn from a drug and incentivize further investment.



Access: Mental Health Workforce

• The shortage of mental health professionals in the US is a significant 
problem for treatment access given the growing prevalence of SMI. 
— This is partially due to relatively low salaries in this field.

— Psychiatry has one of the lowest salaries within medical specialties.1

• Due to the current shortage, 96% of counties in the US have unmet need 
for prescribers in psychiatry.2

• The expansion of loan repayment programs targeted towards mental 
health providers who work in underserved areas is one way to increase 
the number of practitioners that work in publicly funded community 
health practices, facilitate a more even distribution of care for individuals 
living with an SMI, and promote greater access to treatment. 

1. Merritt Hawkins. 2020 Review of Physician and Advanced Practitioner Recruiting Incentives and the Impact of Covid-19. 2020; 27:[Available from: 

https://www.merritthawkins.com/uploadedFiles/Merritt_Hawkins_Incentive_Review_2020.pdf.

2. Satiani, A., et al., Projected Workforce of Psychiatrists in the United States: A Population Analysis. Psychiatr Serv, 2018. 69(6): p. 710-713.

https://www.merritthawkins.com/uploadedFiles/Merritt_Hawkins_Incentive_Review_2020.pdf


Insurance Dynamics
• Because a large proportion of patients with SMI have Medicaid, the 

relatively low reimbursement rates realized by manufacturers limit 
expected revenue for new drugs, creating disincentives for investment in 
this space.

• Changes to the public insurance program could incentivize research and 
development efforts. For example:
— Following the creation of the Medicare Part D program, R&D investment increased 

meaningfully for conditions that primarily impact the elderly.1

• Future studies should examine whether Medicaid reimbursement rates 
adequately reflect the societal value of therapies for SMI.

1. Blume-Kohout, M.E. and N. Sood, Market Size and Innovation: Effects of Medicare Part D on Pharmaceutical Research and Development. Journal of Public Economics, 2013. 97: p. 327-336.



Scientific Spillovers



Scientific Spillover

• SMI investment can improve patient outcomes in other disease areas 
where neuropsychiatric symptoms are common.

• Neurodegenerative disorders (NDD) is one example of a disease area 
outside of SMI where many patients experience neuropsychiatric 
symptoms. 
— Up to 97% of dementia patients can experience neuropsychiatric symptoms:1,2

• Depression: 77%

• Anxiety: 62%

• Hallucinations: 18%

• Delusions: 36% 

1. Husain, M., Transdiagnostic Neurology: Neuropsychiatric Symptoms in Neurodegenerative Diseases. National Library of Medicine 2017. 140(6): p. 1535-1536.

2. Gerontological Society of America. Dementia-Related Psychosis: Gaps and Opportunities for Improving Quality of Care 2019; 1-22]. Available from: 

https://www.geron.org/images/documents/dementiarelatedpsychosis2019.pdf.

https://www.geron.org/images/documents/dementiarelatedpsychosis2019.pdf


Scientific Spillover

• Dementia patients with neuropsychiatric symptoms experience greater 
health and economic burdens. 

• Neuropsychiatric symptoms have been linked to:
— increased disease progression1

— increased direct care costs that can exceed $10,000 per year2

• Current treatments, especially antipsychotic drugs, have been found to 
increase mortality in dementia patients.2

• Future SMI research may help other disease areas that demonstrate 
neuropsychiatric symptoms, including NDD.

1. Santacruz Escudero, J.M., et al., Neuropsychiatric Symptoms as Predictors of Clinical Course in Neurodegeneration. A Longitudinal Study. Frontiers in Aging Neuroscience, 2019. 11.

2. Gerontological Society of America. Dementia-Related Psychosis: Gaps and Opportunities for Improving Quality of Care 2019; 1-22]. Available from: 

https://www.geron.org/images/documents/dementiarelatedpsychosis2019.pdf.

https://www.geron.org/images/documents/dementiarelatedpsychosis2019.pdf


Conclusion



Conclusions

• To facilitate innovation in SMI, a more comprehensive understanding of 
the brain, its biomarkers, and pathways is needed.

• Government funding for basic science research should be complemented 
with funding for clinical trials and public-private partnerships that 
coordinate industry, academia, and government agencies to facilitate 
drug development.

• Policy makers should consider regulatory reforms, including the creation 
of exclusivity protections that reflect the specific and unique challenges 
of SMI and broader CNS research.

• Finally, health system and insurance market factors that may pose 
barriers to innovation should be examined in light of the tremendous 
impact that SMI has on patients and their families.


