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Abstract

Tremendous progress has been made in the past de-
cade surrounding the underlying mechanisms and treat-
ment of neuropsychiatric disease. Technological ad-
vancements and a broadened research paradigm have
contributed to the understanding of the neurochemistry,
brain function and brain circuitry involved in neuro-
psychiatric disorders. The predominant area of unmet
medical need in the United States is major psychiatric
disorders, and major depressive disorder is the leading
cause of disability for ages 15-44. Total spending on re-
search and development by the pharmaceutical industry
has grown exponentially during the past decade, but
fewer new molecular entities (NME) for the treatment
of major psychiatric disorders have received regulatory
approvals compared to other therapeutic areas. Though
significant expansion has occurred during the “decade
of the brain”, the translation of clinical trials outcomes
into the community mental health setting is deficient.
Randomized controlled trials (RCTs) have been the stan-
dard approach to clinical evaluation of the safety and
efficacy of NMEs for the past 60 years; however, there
are significant barriers and skepticism in the implemen-
tation of evidence-based outcomes into clinical prac-
tice. Recruitment of patients, shortages of experienced
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clinical researchers, regulatory requirements and later
translation of outcomes into clinical practice are ever
growing problems faced by investigators. The commu-
nity mental health setting presents particular barriers in
the replication of therapeutic outcomes from RCTs. The
diagnostic complexity of major psychiatric diseases and
the highly selective patient populations involved in clini-
cal trials lend to the gap in translation from the “bench
to the bedside”. The community mental health setting
lends to a diverse patient population with humerous
co-morbidities and environmental factors that are unac-
counted in the average RCT. While we acknowledge the
enormous complexity in developing novel and innova-
tive treatments for major psychiatric disorders, we must
continue to improve the translatability of clinical trials to
real world settings. Progress has been rather slow but
as the gap in treatment effectiveness is reduced, so will
costs and barriers in community mental health.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Development of novel and effective pharma-
cological agents for the treatment of neuropsychiatric
diseases is a long-standing challenge. Despite consid-
erable investments into biomedical research from the
pharmaceutical industry, academia and government
organizations, the transformation of acquired knowl-
edge from basic science and preclinical areas has been
lacking. Randomized controlled trials (RCTs) remains
the gold standard in drug development. Over the years,
concerns have arisen regarding generalizability of RCT
results into routine psychiatric care. Extending RCTs to
clinical populations from the community mental health
setting will support ecological validity and improve
treatment outcomes.
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INTRODUCTION

The effective pharmacological treatment of neuropsy-
chiatric diseases and development of new therapeutic
entities has been a long-standing challenge. The greatest
developments in understanding of brain circuitry, neuro-
chemistry, and brain function gained during the “Decade
of the Brain” from 1990 to 1999 provided new insights
into underlying biological and physiological mechanisms
of major neuropsychiatric disorders. Because of these
achievements, considerable progress has been made over
the past decade in broadening the treatment armamen-
tarium in psychiatry by drastically increasing a number of
psychotropic medications available to clinicians and their
patients. Technological advancements in genomics, bio-
markers, biosignatures, and imaging have contributed to a
more detailed understanding of the etiological complex-
ity of neuropsychiatric diseases but have yet impacted the
early diagnosis, treatment, and prognosis. Furthermore,
in most instances current diagnostic classifications do not
address the complexity of neuropsychiatric diseases from
the longitudinal perspectives (ze., from the prodromal
phase or subsyndromal state to the fully developed dis-
ease state), but rather define these heterogeneous diseases
based on clusters of symptoms, often reducing these dis-
orders to the level of monolithic constructs. The inher-
ent limitation of this approach is further underscored by
the fact that neuropsychiatric disorders are substantially
more complicated than many other medical conditions.
Although as many other diseases, such as hypertension or
diabetes, neuropsychiatric diseases are epigenetic in na-
ture, they are also context-driven and context-dependent
phenomena. In essence, these diseases states, including
depression, bipolar disorders, schizoaffective disorder,
schizophrenia, anxiety disorders are the amalgam or the
results of multilevel interactions between genetic pre-
disposition or vulnerability in individuals interfaced with
environmental factors and learning experiences. Given
the complexity of these interactions and a lack of under-
standing the causes of these disorders, it is not surprising
that the progress in the development of highly effective
novel therapeutics was hindered over the years.

In the United States, major psychiatric disorders are
the predominant area of unmet medical needs and the
largest diagnostic category for Supplemental Security
Income and Social Security Disability income with total
cost of almost $25 billion per yearm. In the sequenced
treatment alternatives to relive depression (STAR*D)
trial, over 60% of individuals treated with standard anti-
depressant (citalopram) did not achieved remission and
only 30% of those receiving second-step augmentation

achieved remission”. Similarly, in large national samples,
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only a third of individuals with schizophrenia achieved
symptomatic and psychosocial remission™, Not surpris-
ingly major depressive disorder (MDD) is the leading
cause of disability in the United States for ages 15-44 and
Schizophrenia is the third most common cause of dis-
ability for individuals age 15 and 45",

Despite considerable investments into biomedical
research from the pharmaceutical industry, academia,
and government organizations, the transformation of
acquired knowledge from basic science and preclinical
areas into drug development and clinical practice has
been lacking. In the United States between the late 1990s
and early 2000s, the budget of the National Institute of
Health doubled, while the total spending of pharmaceuti-
cal industry on Research and Development grew from $2
billion in 1980 to $32 billion in 2002, However, during
the past decade, fewer new molecular entities (NME) for
the treatment of major psychiatric disorders have re-
ceived regulatory approvals compared to other therapeu-
tic areas or disease stagesm. In fact in the United States,
in 2013, only 1 NME, vortioxetine, was approved by the
Food and Drug Administration for the treatment of any
of major psychiatric disorder. New and improved tech-
nological abilities to isolate and study single molecules,
cells and other components of biological systems have
led to the dramatic growth of biological reductionism.
This approach is guided by the hypothesis that a highly
selective single-action molecular entity can produce desir-
able, clinically relevant outcomes through interactions
with a single target in highly dynamic multifactorial neu-
ronal networks of heterogeneous clinical populations of
patients. This method, commonly utilized by the pharma-
ceutical industry for NME development, has been associ-
ated with limited results due to high attrition rates and
poor predictive power'”.

The current situation in drug development is further
confounded by rigorous oversight of governmental regu-
latory agencies, decreased revenues in pharmaceutical
industry, unprecedented reduction of workforce across
biotechnology and pharmaceutical companies, patent
expirations, and globalization of clinical research. Most
importantly, drug development programs are always
conducted within the socioeconomic context and, con-
sequently, could be influenced by geopolitical situations,
economic incentives or disadvantages, business and mar-
keting decisions, patent challenges and expirations, and
successes or failures of competitors. On a practical level,
there are growing concerns that advancements in neu-
rosciences did not correspond to development of truly
novel and innovative pharmacological approaches to the
treatment of major neuropsychiatric disorders nor paved
the way for the reduction of the socioeconomic burden
of these disorders on patients, their families, communi-
ties, and the society at large. Arguably, the gap between
“what we know” and “what we do” is getting wider!"".

PATIENT POPULATION

For almost 60 yeats, randomized controlled trials (RCTSs)
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in psychiatry have been considered the “gold standard”
for evaluation of the safety, efficacy, and tolerability of
NMEs"". Outcomes of RCTs are commonly employed
to provide a scientific rationale for intended clinical
indication utilized by regulatory agencies and serve as
treatment guidelines and recommendations for evidence-
based medicine. However, the way in which results from
RTCs directly influence routine clinical care in psychiatry
1s complex. There are significant barriers in the imple-
mentation of outcomes from RCTs in evidence-based
practice. These barriers are primarily related to an emer-
gent skepticism about the overall probability of replicat-
ing therapeutic outcomes from RCTs in patients treated
in the community mental health settings. The roots of
this skepticism arise from the diagnostic complexity of
major psychiatric diseases and the highly selective popu-
lations of patients involved in clinical trials. This funda-
mental difference between efficacy and effectiveness in
clinical research represent the most delicate balancing
act between the search for the ideal research conditions
(internal validity) and real-world clinical settings (exter-
nal validity). Broadly, validity is defined as truthfulness
derived from research findings. Internal validity which
extends the results of the experiment could reflect a
causal relationship. The external validity pertains to the
generalizability of the outcomes to populations, settings,
and treatment valuables'”.

In recent years, concerns with regard to the generaliz-
ability of the outcomes from RTCs lead to the deliberate
attempts to enhance external validity. Specifically through
the conduct of ecological clinical trials, which apply
inclusion/exclusion criteria, clinical settings, practice pa-
rameters and interventions that are more in line with real-
wortld experiences of clinicians and patients.

In real-world clinical settings, patients with major
psychiatric disorders have the tendency to meet multiple
diagnostic criteria and often have a number of chronic
medical conditions!™". As a result, regardless of the
mechanism of action of NME(s) and/or the intended
indication(s), the clinical and commercial success of any
drug development program heavily depends on the ability
to clearly identify and recruit the most appropriate study
population or subpopulation of patients.

In CNS, the target population for a specific RCT is
defined by the diagnosis, severity of symptomatology,
duration of illness, history of compliance with current
and previous treatments, history of hospitalizations, co-
morbid medical and neurological conditions and history
of illicit drugs and alcohol abuse. Eligibility for study
participation is based on inclusion and exclusion criteria
developed to maximize the likelihood of detecting statis-
tically significant differences between the NME and com-
parator, a standard therapeutic option for the intended
indication and/or placebo. Such narrow ctiteria discards
not only those affected by clinically relevant chronic
medical conditions, such diabetes and hypertension, or
those who are renally and hepatically impaired, but also
those living in unstable environment and homeless, dual-
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diagnosed and current substance abusers, individuals
with histories of poor adherence and treatment discon-
tinuation, and personality disorders. From a sponsor
perspective, a larger percentage of participants from a
very specific population in the final cohort can increase
the probability that the efficacy and safety signals would
not be missed or misinterpreted. Conversely, in more
heterogeneous sample, the efficacy signal could be under
estimated or even ovetlooked"”. This deliberate approach
to enhance internal validity contradicts the regulatory re-
quirements of new drugs to be studied in patient popula-
tions representative of full range of patients to whom the
medication will be prescribed and subsequently interferes
with external validity. To illustrate this problem, from
a perspective of practicing psychiatrist, Zimmerman ez
al™? applied the eligibility criteria of an efficacy trial of
antidepressant to 599 psychiatric outpatients 18 years of
age and older. Based on the exclusion criteria, the sample
was divided in three groups: 123 depressed patients who
qualified for the trial, 289 whose symptoms were not
severe enough to qualify for the trial, and 187 who were
excluded based on comorbid conditions such anxiety
disorders, substance use disorders, and suicidal ideations.
In other wortds, over 79% of patients did not qualify for
the study of an antidepressant efficacy. Those who were
excluded tend to have more episodes of depression,
more personality pathology, and more social and func-
tional impairment. In addition, it is has been long noted
that research patients or clinical trial participants tend to
be more complaint with their medications, appointments
and recommendations; they also tend to be in better
physical health, and have no on-going illicit drugs and/or
alcohol use problemsm

Recruitment of “professional subjects” has also been
implicated as a hurdle in CNS drug development trials.
The term “professional subjects” describes the hetero-
geneous group of patients involved in research studies
primarily for financial gain and as a vehicle for ongo-
ing access to cate. It has been determined that some of
these “subjects” utilize dedicated websites as a resource
to guide them through study enrollment, eligibility and
inclusion/exclusion criteria. Generally, “professional sub-
jects” move from trial site to trial site collecting stipends,
and interestingly, reliability of professional subjects has
been shown to be greater than “local subjects”“s’m.
Commonly “subjects” are difficult to identify and sub-
ject duplication within a protocol is often not shared by
pharmaceutical companies. In a study by Tishler ez al™ it
was determined that the primary motivation for subject
participation in a phase 1 clinical trial is “making money”
and 40% of subjects claimed to have financial stress “of-
ten” or “almost all of the time”.

A number of methodological considerations have
arisen over the past decade suggesting that the field of
drug development will benefit from significant modifi-
cations to methodological approaches and design. For
example, Post ez al™ advocated the utilization of an “off-
on-off-on” design for RTCs in the therapeutic area of
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Bipolar Disorders. In this design, all patients initially
started on placebo (off) and then receive the IP (on).
Responders then enter another period of placebo treat-
ment and their response once again re-confirmed during
the second exposure to the IP. This approach more ef-
fectively addresses the heterogeneity of psychopathology
and issues related to comorbidity, since patient’s response
is compared to their own baseline. Study design also in-
fluences participant expectations of improvement, which

can affect clinical outcomes™.

PATIENT RECRUITMENT

Across all phases of clinical drug development, the re-
cruitment of qualified patients is critical to the impact
and generalizability of the study. It is often difficult to
recruit patients that fall within eligibility criteria and many
times this leads to extended recruitment periods and in-

creases in overall study cost™” Struggles in recruitment
rates can cost the pharmaceutical industry up to $1.3
million each day due to losses in prescription sales. Dif-
ficulties in recruitment can also result in reduced statisti-
cal power and even early study closure, which may leave
important clinical, scientific or public health questions
unanswered™.

During the past decade, the common solution utilized
by the pharmaceutical industry and contract research
organizations to tackle shortages in appropriate patients
for competitive clinical trials was to focus on recruitment
in Eastern Europe, India, China, and Latin America. As
greater numbers of clinical trials have been moved to
these emerging markets, the competition for an access
to patients in these areas has intensified presenting the
industry with yet another set of challengespsl. In 2012,
almost 65% of the food and drug administration (FDA)-
regulated clinical trials across all therapeutic areas were
conducted outside the United States”. The overall im-
pact of ethnic, social and cultural differences on clinically
relevant outcomes from RTCs for CNS indications is
still a matter of debate. The fact that the population of
the United States became more diverse during the past
decade, though there is still regional variability, this has
lessened to some degree previous concerns regarding
applicability of data from the large multi-center interna-
tional trials””

TRANSLATION TO THE COMMUNITY
MENTAL HEALTH SETTING

Clinical data derived from highly selective patient popula-
tions has led to the development of an “efficacy-effective-

ness gap”. In general, conventional RCTs have ignored
upper and lower end dosing curves and instead establish
average therapeutic doses for the average patient, which
can impact patient safety and the “gap™**. A retrospec-
tive analysis conducted by Cross and Peck focused on
dose changes in the post approval period and determined
that the FDA approved 499 NMEs between 1980-1999.
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Out of the 499 NMEs, 354 were evaluable and they found
that one in five had dosing changes; with 21% requiring
an increase and even more critically, 79% of instances
resulted in a decrease of the initially recommended dose.
Dosing adjustments were three times higher for NMEs
approved between 1995-1999 compared to drugs ap-
proved between 1980-1984, suggesting pootly confirmed
pre-marketing dose optlmlzatlon[ 7. Disease progression
models have been proposed as an effective tool to better
evaluate disease progress and drug activity™

In our view, given the fact that there are significant
differences between research and clinical populations,
the practical solution, in terms of drug development in
Psychiatry, is to include more patients from community
mental health settings into RTCs. However, disparities
in quality mental health services between urban and ru-
ral populations, as well as differences in socioeconomic
status continue to be leading contributing factors to the
significant under-representation of patients from com-
munity mental health centers in clinical trials. Patient
geographic location has also been linked to outcome
gaps due to disparities in access to novel and innovative

L, Correcting the current patterns of participant

care
enrollment may favorably influence clinical trial design
and outcomes by allowing more diverse population of
patients, including those without previous research expe-
rience, to access RCTs. Importantly, it can ensure that pa-
tients from a lower socioeconomic status will continue to

have an access to novel and innovative treatment options.

EXPERIENCE IN THE COMMUNITY

MENTAL HEALTH SETTING

The Carolinas HealthCare System Behavioral Health
Center is the largest provider of community mental

health services in the region, offering a wide range of
services to adults, adolescents and children. The free
standing Center supports 71000 face to face encounters
per year and provides around the clock access to care.
With 45 physicians, 12 advanced care providers, 44 adult
beds and 22 child/adolescent beds, the Centet’s patient
services include outpatient and partial hospitalization
programs, medication management, school based servic-
es and electroconvulsive therapy. Subspecialty outpatient
clinics serve a broad range of patients including those
with severe and persistent mental illness. The Behavioral
Health Research Section participates in clinical trials for
a variety of indications including MDD, schizophrenia,
adult ADHD, bipolar disorder, substance abuse and
Alzheimer’s. The research site provides access to novel
and innovative treatment to those in the community
based mental health setting, Participants are identified by
providers within the System and, patients are seamlessly
transitioned into the research venue. Universal access to
the electronic medical record serves as an effective tool
to review and establish diagnosis, previous treatments,
medical conditions and eligibility for trial participation.
Upon completion of the study, patients are moved back
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into the clinical setting for routine care.

ADDRESSING THE CHALLENGES

We must emphasize that we do not want to oversimplify

a complex problem: conducting clinical research in com-
munity mental health centers can be challenging. Delivery
of behavioral health services is in crisis due to the grow-
ing demand, lack of sufficient workforce, rising cost of
care and complexity of major psychiatric disorders, and
our Center is not an exception. Based on our experience
of conducting RCTs in the therapeutic areas of schizo-
phrenia, bipolar disorder, MDD, adult attention-deficit
hyperactivity disorder, and alcohol dependency in com-
munity mental health setting, we have identified three
major challenges:

Challenges related to a target population
Patients whose receive their treatment in community
mental health centers encumber a variety of socioeco-
nomic challenges, including financial difficulties, prob-
lems with stable housing and/or homelessness, lack of
transportation and child care. Distrust of research and
the healthcare system by the public is also a concern in
participant enrollment”. Recent studies have also shown
that minority patients, specifically African Americans and
those that lack English-language proficiency, are more
likely to distrust the medical research establishment”™””
and therefore recruitment of these patient populations is
often problematic. To a large extent, the primary motiva-
tor of patients most interested in clinical trial participa-
tion are their desite to help others™, however, partici-
pants often lack awareness of the time commitment
and responsibilities of participation. Responsibilities
can include frequent and extended visits, multiple blood
drawings, lengthy diagnostic interviews and numerous
assessments. These requirements can negatively impact
recruitment rates and commonly cause low retention and
subsequently increased total cost. In addition to general
struggles with participant recruitment, ensuring adequate
representation of a diverse patient population is essential
to the development of effective treatments. In our ex-
perience, there are particular challenges in recruiting and
retaining of women in clinical trials. Although the regu-
latory agencies strongly advocate for the equal gender
balance in terms of the women participation in clinical
trials based on the assumption that women will represent
at least fifty percent of those treated once the medicine is
approved for marketing, the gender gap still exist. These
specific challenges of recruiting female participants en-
countered in our practice are often related to the issues
of birth control during the trial for reproductive age
women, lack of child care, and reliable transportation as
women continue to be typically poorer than men.
Improvements to ease the consent process and great-
er funding for trials that include non-English speaking
individuals would enhance and encourage greater minor-
ity representation. Subject recruitment is a hurdle every
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investigator must overcome but the movement towards
digital recruitment and electronic medical records sup-
port enhanced participant identification.

Challenges related to clinical research team

Critical shortages of psychiatrists and principal investiga-
tors with necessary research experience and expertise in
conducting RTCs in the community mental health setting
is yet another challenge in clinical research. This is a di-
rect result of a decade-long trend viewing psychiatric clin-
ical research as the primarily responsibility of academic
institutions, pharmaceutical companies, contract research
organizations and a limited number of investigators from
privately owned and operated research sites. The nega-
tive impact of this problem on training and development
of future researchers has been clearly identified””. In a
recently conducted survey completed by over 700 investi-
gators and focused on level of burden in the clinical trial
process, it was found that the most “extremely burden-
some” activities are contract and regulatory requirements
(personal communication to OVT, 1/16/2014). In addi-
tion to an experienced principal investigator, a qualified
research team consisting of sub-investigator(s), clinical
research coordinator(s), rater(s), phlebotomist and office
manager is necessary in order to successfully implement
and complete the clinical protocol.

Challenges related to research and organizational
environment

Clinical research is a complex endeavor, which is often
time-consuming, labor-intense, expensive and difficult
to be integrated into the daily, routine care provided by
practitioners, particularly, in a public sector. There is an
understandable reluctance to actively support recruitment
of study participants by practitioners not directly involved
in research. At the same time, a broader providet’s par-
ticipation in clinical research not only enhances the col-
laborative matrix within the organization but ultimately
enhances effective care by advancing the evidence-based
approach to routine psychiatric care delivery.

None of the outlined challenges are easy to solve,
particularly, since it is near impossible to estimate the
magnitude of impact each set of challenges poses on
clinical trial in the community mental health setting.
While progress in developing novel and innovative ap-
proaches for the treatment of psychiatric disorders has
been relatively slow, we must continue to evolve and im-
prove the drug development process.

CONCLUSION

Despite recent advances in the understanding of the
neurosciences, novel pharmacological treatments for psy-
chiatric disorders have yet to be introduced. The break in
translation of basic knowledge to enhanced treatments
is in part due to the patient population, financial burden
of clinical trials and rigorous administrative oversight.
Implementation of clinical trial outcomes into com-
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munity mental health centers is a multifaceted challenge
due to the complexity of the patient population, require-
ments of the clinical trials team and struggles associated
with drug development. According to reports from the
Tufts Centre for the Study of Drug Development, a CNS
investigational compound will spend 8.1 years in human
testing, which is 2 years more than the average from
other therapeutic areas, and requires an extra 1.9 years
for the regulatory approval compared for 1.2 years for all
other medicines™. Combining this time frame with 6 to
10 years of bench research, preclinical studies and pre-
liminary testing, it can take up to 18 years for CNS com-
pounds to complete their journey “from the bench to the
bedside”. Even after the drug is on the market, the gap
in translational effectiveness is great. With only 21% of
patients in the community mental health setting meeting
the stringent eligibility criteria set during the drug devel-
opment phase, the gap is not narrowing“(’]. A multitude
of factors, as well as pricing pressures from generic com-
petition and payers, force pharmaceutical and biotech
companies to reexamine priorities and innovation in drug
developmentmm].

Community mental health centers are important entry
points for patients suffering from severe mental disorders
and recruitment of a generalizable or well defined patient
population is imperative to the translation of RCT’ into
clinical practicem. Major psychiatric disorders are hetero-
geneous in nature and therefore identification of drug
effectiveness across the disease continuum is difficult.
Furthermore, the process of implanting new treatments
into the community mental health setting can require sig-
nificant human resources, financial support and dissemi-
nation of new interventions. The purpose of this com-
mentary is to stimulate discussion on what we believe to
be one of the most critical issues in drug development.
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