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Summary

Drug development for psychiatric disorders has virtually ground to a halt. Some recent drugs are 

better tolerated and others safer than earlier ones, but they are no more effective. Years of failure in 

preventing or delaying onset of illness, in ameliorating symptoms, in lowering suicide rates, in 

improving quality of life, have put at risk the commercial investments that have, in the past, 

funded the various stages of drug development. To promote the development of drugs with greater 

efficacy, psychiatry needs to improve the way it brings potentially helpful drugs to market. 

Psychiatry needs to learn from other fields that human beings differ in their response to drugs. 

Psychiatric drug research needs to be grounded in a better understanding of molecular brain 

mechanisms, neural circuits, and their relationships to clinical diseases. Using this understanding, 

drugs need to be more precisely directed at specific brain targets. In psychiatric drug development, 

government, industry, regulators and academia must realign to meet medicine’s responsibilities 

and use science in the best interests of patients.
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Why are psychiatric drugs developed 70 years ago are just as effective as recently developed 

drugs in the battle against mental illness? How is it that just as many people today as 70 

years ago get depressed, take their lives, fail to improve? How come we can recognize 

mental illness earlier than we ever did, but cannot prevent its progression? Are our theories 

and models inadequate? Are our research methods flawed? Are we off base in our 

classification of psychiatric disease? Is this the fault of basic scientists, of clinical trialists, of 

the pharmaceutical industry? Is drug discovery not a scientific process after all, but solely a 

matter of luck? In this paper we provide critical analyses of the current state of psychiatric 

drug developments and, using the results from these analyses, indicate the range of moves 

forward that are required for improvements to take place (Table 1).

Search strategy and selection criteria

The data for this paper were obtained from publications cited in the references, and on 

references within these publications, and on updates of these data, from the initial 

publication to the present, using searches on Medline and Google Scholar for each of the 

main topics of this paper: history of psychiatric drug development; development of drugs for 

Alzheimer’s disease; neuropathological mechanisms of psychiatric disorders and of 

Alzheimer’s disease; sources of medical errors and errors in neuropsychiatric drug 

developments; pharmaceutical industry policies towards psychiatric drug development; and 

variations in clinical pharmacology science and practices across the field of medicine. 

Because of the breadth of this critical review, only representative articles were sought and 

each search was concluded when further references contributed no further knowledge.

The advent of modern neuropsychiatric drug developments

Modern psychiatric neuropharmacology began with mid-20th century serendipitous 

observations. The efficacy of lithium for mania was discovered when guinea pigs became 

tranquil. Chlorpromazine, an adjunct to anesthesia, improved manic and psychotic 

symptoms in patients. Iproniazid, an anti-TB drug, improved mood. Meprobamate, a 

preservative for penicillin, showed tranquilizing properties.1

Rather than relying on chance and serendipity, modern drug development, as illustrated by 

Alzheimer’s disease (AD), has pursued an understanding of the molecular basis of the 

targeted disease. Following the discovery in 1987 of cholinergic cell loss in the Nucleus 

Basalis of Meynart (NBM) in the brains of AD patients, the deficiency of the 

neurotransmitter acetylcholine (ACh) suggested a range of provided drug targets: enhanced 

ACh synthesis and decreased ACh metabolism.2 Acetylchoinesterase inhibitors (AChEIs) 

were then shown to improve cognition in AD patients and commercialized. This approach, 

based on scientific understanding, was easier in AD than it is in most psychiatric conditions 

because no specific brain pathology associates with schizophrenic, anxiety, manic or 

depressive symptoms in the same way that NBM lesions associate with cognitive 

impairments in AD. The approach requires a theoretical understanding of the underlying 

problem explored in preclinical tests of candidate drugs and then clinical trials for safety and 

efficacy. This method, successful for AD, hasn’t worked for psychiatry.
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Following the commercialization of ACHEIs and of the partial antagonist of glutamate at 

NMDA receptors, memantine, therapeutic attempts to stop or slow the progress of Mild 

Cognitive Impairment (MCI) to full blown AD failed.3,4 The initial hope had been that these 

drugs would both prevent the progression from MCI into AD, and also modify the course of 

clinically diagnosed AD. Similar to drug outcomes for other psychiatric conditions, safety, 

tolerability, and symptomatic relief were present, but not efficacy against the progression of 

disease.

Without efficacy against disease progression, AD research turned to characterizing the 

amyloid formations and neurofibrillary tangles described by Alois Alzheimer in 1906.5 This 

led to the current theoretical formulation that the toxic peptide Aβ42 begins to aggregate 

within brain as amyloid plaques up to 30 years before AD becomes clinically apparent.6,7 

The accumulation of amyloid is followed 10 to 15 years later by the appearance of 

hyperphosphorylated tau (p-tau).8–10 Whether p-tau is induced by Aβ42 or from an 

independent mechanism is not known. This neuropathological cascade is followed in some 

but not all patients by clinical AD.11,12 The association of the ACh deficit with cognitive 

impairment was clear. The roles of Aβ, neuroinflammation, and other factors in clinical AD 

and other brain diseases are nebulous. This may explain why AD drugs aimed at these 

targets have failed in more than 200 clinical trials. First investigators can offer no confident 

predictions of success since current knowledge of AD pathogenesis provides no critical 

target that can be addressed by a drug. Second, clinical trials cannot advance the science of 

AD because failures due to drugs and targets cannot be distinguished.13 Clinical trials have 

remained exercises in trial and error dependent on chance and serendipity.14 Without firm 

understandings of underlying pathology, investigators take “a shot on goal” without 

knowledge of the precise goal!15 Dependent upon trial and error, psychiatry hopes that 

serendipity will provide a way forward.

Psychiatry’s chronic diseases pose problems of timing for drug interventions. The current 

conception of AD assumes that pathology evolves over time and can be stopped at various 

stages during its progression.16 In AD, drugs capable of reducing Aβ42 brain accumulations 

may not have been administered early enough in the disease course.13,17 Currently research 

into pathophysiology of AD does not indicate how early or when in the progressive cascade 

of pathology an intervention is needed.18 The present strategy, to target asymptomatic 

patients with risk factors and monitor for disease progression, in schizophrenia has not sat 

well with ethics committees. 16,19,20 Preventive intervention clinical trials, difficult to justify 

in asymptomatic middle age and elderly with AD risk factors, present even greater problems 

in younger, asymptomatic, at risk persons. Furthermore, brain targets for most psychiatric 

disorders have not been as robustly associated with their diseases, as have amyloid and p-tau 

neurofibrillary tangles with AD. Some psychiatric disorders have been hypothesized to start 

very early, including in utero.21

The presence of early pathology presents ‘Catch-22’ problems for investigators.18. First 

investigators lack knowledge of disease mechanisms that would lend importance to drug-

induced alterations in pathophysiology potentially able to control disease progression. 

Important drugs may be unappreciated even though they counter important pathological 

changes. Second, regulatory policies require demonstrations of clinical benefits, which will 
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not be available prior to the emergence of symptoms. How can clinical benefits be 

demonstrated if the patient-to-be is not yet sick? For AD and psychiatry, a successful shot on 

a well-characterized goal may not score in a way that is acceptable under current regulatory 

policies. Third, drugs effective against pathologies in clinically ill patients may exhibit 

adverse effects that would make difficult or even exclude their use in early preventive 

interventions in at risk patients. Psychiatry’s drug development faces new challenges in the 

21st century.

In psychiatry, the efficacy shown by lithium, chlorpromazine, iproniazid and meprobamate 

led to these drugs being intensively studied to uncover relevant brain targets. Many were 

found, but this did not, in the longer run, lead to better products.22–24 In AD, the 

identification of possibly relevant brain targets responsible for disease progression has yet to 

lead to a drug that prevents progression. Animal models with relatively good predictive 

properties were developed for the various psychiatric diseases and for AD pathologies, but 

animals provide imperfect models for human diseases.25 Using these models and other 

resources, after initial successes in a disease, the only new neuropsychiatric drugs that have 

emerged over the last 70 years have been Me-Too drugs (Figure 1).26–27 In the absence of 

alternatives, preclinical drug development strategies have tried to identify new drug 

candidates based on chemical structural similarity to currently used drugs. This strategy has 

not worked very well. To reduce psychiatry’s dependence on serendipity and iterations of 

Me-Too drugs, it has been proposed that psychiatry needs detailed knowledge of the 

development and progression of pathogenesis of disorders and integration of discovery and 

translational phases of neuroscience. 28,29 To further psychiatry’s theoretical understanding, 

as human experiments clinical trials will usefully be re-designed and used to inform basic 

research.

Industry has, to a large extent, withdrawn support for psychiatric drug discovery.30 To avoid 

a crisis created by loss of industry investment, international change is needed in the 

environment of drug development. It would be in the best interests of all for regulators, 

academics, funding agencies, and industry to collaborate to ensure the probity, scientific 

rigour, affordability, profitability, and patient benefits from neuropsychiatric drug 

developments. The European Union Innovative Medicines Initiative (EU-IMI) in 

neuropsychiatry offers a possible model to reposition current resources (Figure 2).31

How can we currently advance the efficacy of psychiatric drugs?

Psychiatry faces daunting problems. No single intervention appears capable of improving 

the efficacy of neuropsychiatric drugs. Evidence implicates errors in development, 

pharmaceutical industry resistance to methodological innovations, the inability to understand 

the reasons for drug efficacy and to build on them, compromises to evidence-based 

medicine, and so forth. Each easily undermines any systematic and stepwise attempts to 

place clinical drug developments in AD and psychiatry on sound scientific foundations. In 

combinations their cumulative effects may account for some of psychiatry’s current 

problems.
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Errors

Mistakes can derail the development of potentially groundbreaking drugs. An extensive 

literature has raised concerns over the last several decades about human errors that continue 

to plague both basic research and clinical phases of drug developments.15,17,32–34 While no 

drug failures have been specifically ascribed to errors in design or methodology, numerous 

failures to replicate earlier studies have been related to errors that were disregarded by 

sponsors when deciding whether or not to advance drugs into later stages.32,34 Since drugs 

are regularly abandoned for commercial development after a failure, we cannot know 

whether some drugs have failed due only to human errors. One step towards more effective 

drug development in psychiatry and AD would be to recognize the inevitability of human 

error and adopt new technologies and practices to identify errors early and prevent them 

from influencing subsequent development.32

Pharmaceutical industry resistance to methodological innovations

One major problem in neuropsychiatric drug development is the imbalanced domination of 

the pharmaceutical industry in all clinical phases of development. Industry lobbying has 

historically delayed the introduction of methodological rigor, such as safety requirements 

and routine comparisons against drugs of proven efficacy.35,36 Pharma dominates decisions 

as to which drug avenues are pursued, the methods used, and how much time and money 

will be invested in each drug.

Academic and industry investigators who seek to rationalize drug discovery face important 

limits in our understanding of genomic analyses and the roles of mutations in disease. In 

medicine generally, as in psychiatric genetics, complex arrays of inherited and mutated 

genes associate with diseases. Medicine is struggling to target genetic sources for chronic 

diseases and arrest disease progression. Psychiatry’s experiences with targeting gamma-

secretase, where presenilin 1 genetic abnormalities associate with AD, may have failed by 

interfering with normal functions carried out by the enzyme.37 Daunting challenges like this 

face investigators sorting through the over 100 gene loci identified in schizophrenia: the role 

of mutations, the functional importance of these loci and mutations in the general population 

compared with those affected by disease, and the timing of gene expressions and mutations 

in relation to clinical disease.38 Each of these factors affects priorities for drug development. 

Funding more balanced between basic research into the pathogenesis of diseases and 

attempts at drug development may be more effective.

In our view, the National Institutes of Health, EU-IMI, and other national regulatory bodies 

can possibly be repositioned to function as mediators among academia, patient care, and for-

profit sectors (Figure 2). There is inherent conflict between medicine’s commitment to the 

best interests of patients and industry’s responsibilities to its investors. For psychiatric drug 

development to go forward a more functional and mutually beneficial balance of these 

competing interests may be needed. As an example, industry and psychiatry could together 

address the astonishingly high placebo response in clinical trials of psychotropic drugs.39 In 

pursing collaborations such as this, industry may face issues difficult to resolve. For 

example, because of the need for large numbers of subjects, in some research areas contract 

research organizations recruit trial participants. One can be concerned that over time, less 
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severely ill subjects have come to dominate in subject pools. For this or other reasons the 

placebo rate may be sustained making true drug responses difficult to distinguish.40 Solving 

psychiatry’s problems may first involve understanding psychiatry’s problems in conjunction 

with all stakeholders.

Funding may be more effectively used after revisions in current practices. It is our 

impression that, were academia, industry and practitioners to address the errors that have led 

to failures of psychiatric research, drugs and patient care, the funds wasted could become 

available to basic research studies designed to be replicated to more soundly ground 

successful stepwise clinical drug developments. We are concerned with wasted funding 

when more than 75% of published basic research cannot be replicated in other 

laboratories,41,42 clinical trials are destined to fail by reusing methods already shown as 

flawed,13,32 and patients suffer morbidity and even die from medical errors.43 Clinical trials 

fail by proceeding from seriously flawed earlier phases into later phases,18 by proceeding 

into a clinical trial when the preliminary research used to originally justify the trial has 

already been shown to not be replicated in other than the original laboratory,44 and so forth.

When predicting from neuroscience and riffs on chemical structure fail

In psychiatry knowledge of neuropathology and predicting improved drugs from the 

pharmacological properties of earlier partially successful drugs have both failed. The story 

of clozapine is instructive.45–48 Synthesized in 1959 as a take off on the structure of 

imipramine, clozapine was expected to be antidepressant. When it demonstrated sedative 

properties in animals, it was compared to placebo in the treatment of psychosis and found 

effective. Since all antipsychotics led to extrapyramidal side-effects and clozapine did not, 

so it was considered weak. In a 1974 clinical trial in Finland there were 16 cases of 

agranulocytosis, eight of which proved fatal. The company shut down further trials and 

provided drug for compassionate use in trial patients who were doing well. In fact, they were 

doing so well, that investigators in the U.S. demanded a fresh trial of the drug. To provide a 

rigorous test of efficacy it was tested in patients who had not responded to other 

antipsychotic drugs. Clozapine passed the test with flying colours. Since then, the clozapine 

molecule has been intensely studied to see what makes it work in non-responders to other 

drugs. There are many clues, but no real answers. 49 The ‘atypical’ antipsychotics, built to 

emulate the structure of clozapine, do not appear to be any more effective than first 

generation antipsychotics.50

Hype replaces evidence

The lack of superior efficacy of the ‘atypical’ antipsychotics and their serious metabolic and 

cardiovascular side effects did not stop the fanfare that accompanied the emergence of each 

successive drug.51,52 The same occurs with each new antidepressant. For example, the recent 

release of vortioxetine was lauded for its superior action at 5-HT receptors, a claim the FDA 

did not allow.53,54 Here academics suggest clinically relevant advances when only 

biochemical, not clinically relevant, differences, have been evidenced. Both pharmaceutical 

companies and academics ‘spin’ the results of clinical trials. For example, after 

acknowledging that, in Phase 2 trials, vortioxetine showed no efficacy advantage over active 

comparators, an academic commentator concluded that it still could be a valuable 
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antidepressant since “patients enrolled in double-blind, placebo-controlled trials are not 

representative of patients seen and treated in clinical practice.”54

Bias

Bias can lead to human error. Psychiatry may be particularly vulnerable to external biases 

due to the almost unique status of psychiatry’s dependence on clinical trial funding from 

pharmaceutical companies to support faculty and staff. There are good reasons to believe 

that psychiatrists’ human judgments have had to overcome biases introduced by the 

dependence on pharmaceutical funding as the financial support from NIH and foundations 

decreased.55 It is common to see long lists of potential conflicts of interest following papers 

and oral presentations.55 Neuropsychologists have reported that such recently used 

memories bias judgments.56 Conflicts of interest in assessments of head injury outcomes in 

football, in the effects of smoking on health, in the efforts to control antibiotic uses to arrest 

emerged resistance, in drug developments, and elsewhere in medicine illustrate that “it is 

difficult to get a man to understand something, when his salary depends on his not 

understanding it.”57

Rules and regulations can interfere with drug development

The Kefauver-Harris Drug Amendments to the Federal Food, Drug and Cosmetic Act 

resulted in FDA requirements that efficacy be demonstrated in clinical trials.36 These trials, 

however, almost always compare drug candidates against placebo and not against already 

effective drugs. When the CATIE58 (for antipsychotics) and STAR*D59 (for antidepressants) 

adopted new methodologies and compared newer drugs to older ones, they found no efficacy 

advantage for the newer drugs. This lack of advance has been widely acknowledged in 

psychiatry despite attempts by some commentators to rescue the negative STAR*D and 

CATIE reports.60

Until recently, there have been no obligations to study mechanisms of action when designing 

a drug trial. Only now has the National Institute of Mental Health (NIMH) begun requiring 

grant applicants to test the hypothesized mechanism of action of a drug used in a clinical 

trial.61,62 Most clinical trials of psychiatric and AD drugs are sponsored by industry and not 

by NIMH. Drug development for AD has no similar requirement. If psychiatry is to derive 

drugs from knowledge of human targets, an important next step for the science behind drug 

development will be for the National Institute of Aging (NIA) and industry to adopt the 

NIMH clinical trial designs that include the study of mechanisms of drug action. In this way 

clinical trials will contribute to knowledge of disease mechanisms.

Another important step for advancing efficacy will be obligatory comparisons of new drugs 

against active compounds. In other words, potential new drugs should be tested for 

comparative efficacy and, at the same time, be used as pharmacological probes to evaluate 

disease mechanisms. These requirements of improved efficacy for registration and 

information for theory would shift industry and academia away from the pursuit of Me-Too 

drugs.
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Even these steps will not protect clinical trials of well-targeted psychiatric drugs from being 

misinterpreted, as they have been in the past. For example, to witness disease-modifying 

effects current trials of anti-Aβ drugs in AD depend on modifications of cognitive and 

behavioral functions in patients. Since trials normally compare drug to placebo and the 

cognitive-functional course of AD varies considerably among subjects, improvements may 

be interpreted as evidence for a disease modifying effect from engagement of the drug target 

when the same difference would have occurred with existing ACHE drug treatments. To 

avoid the temptations to over-promote new drugs, as occurred in the 20th century, psychiatry 

will need rigorous neuropathological and clinical criteria for recognizing an advance in 

efficacy as evidence for disease course modification.

The development of new psychotropic drugs carries financial risks. In response, the 

pharmaceutical industry has decreased its investment in psychiatric disorders, even for those 

disorders for which no effective treatments currently exist.30,63 The industry necessarily 

focuses on genetic-biochemical brain states which can discount psychological-experiential 

causes of symptoms and patient wellbeing. This may have undermined efficacy evaluations 

in clinical trials, led to distortions in assessments of drug efficacy and conditions of clinical 

use, and distracted attention from the understanding and efficacy of alternative therapeutic 

approaches to mental disorders. For example, in AD, there are many symptoms such as sleep 

disturbances, agitation, or delusions that can, in some patients, respond best to non-

pharmacologic interventions.64,65 This is equally true for many of the distressing symptoms 

of psychiatric disorders. American psychiatry, as applied neuroscience, may too readily 

study the mind through understanding the brain without equivalent regard for the 

dependence of the state of the brain on personal experiences, attitudes, values, beliefs, and 

so forth. Social and cultural resources of human beings determine the way their brains 

respond to circumstance and to drugs, yet are easily ignored.66,67 Drug development can be 

misled by failing to understand that the response to a drug may depend on many factors, 

among them: the background and experience and individuality of the patient, previous 

exposure to drugs and other substances, the nature of the relationship between patient and 

prescriber, and the timing of the intervention in relation to the stage of the person’s disease. 

Psychiatry needs an inclusive consideration of all the biological and social sciences to create 

a context for drug development adequately diverse to accommodate the range of mechanism 

relevant for diseases and human wellbeing.13

Looking for guidance from outside of psychiatry

Both the AD and psychiatry fields can benefit from advances in oncological drug 

development. 21st century oncological drug developments emphasize the pharmacogenetics 

that govern drug action. In cancer chemotherapy trials, even when a new drug is a failure in 

the sense that the majority of trial subjects do not show benefit, the few whose tumours do 

seem to shrink are intensively studied.68 There is much to be learned from the genetic and 

epigenetic makeup of such outliers.69,70 In psychiatry, outliers have yet to be studied. 

Outliers may benefit our knowledge of pharmacogenetics and individual experiential factors 

that can affect drug development and provide insight into mechanisms and drug targets.
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Psychiatrists are accustomed to a diversity of responses to drugs. Disease categories are 

indistinct and symptoms multi-determined. DSM groupings are not good predictors of how 

patients respond to any intervention. Response of psychiatric symptoms to drugs is probably 

governed to a great degree, as it is in oncology, by pharmacogenetics. Currently, the 

widespread custom of polypharmacy for almost every psychiatric disorder clouds the issue 

with respect to any one drug. When a person fails to respond adequately to a drug regimen, 

another drug is added.71 This is a practice that needs to be replaced by an understanding of 

the reasons for failures and successes so this knowledge can be applied more widely in 

patient care. Identifying drug response or lack of response could help build a better nosology 

and therapeutics for psychiatry. Studying the effect of drugs can lead backward to the causes 

of disease.

Discussion

A plethora of problems: a dearth of solutions!

Others have already discussed areas in theory, research methods, nosology, academia-

industry relations and potential regulatory requirements that require attention in AD and 

psychiatric drug developments. Drug discoveries in these fields have been more a matter of 

luck than a consequence of scientific discovery. Next steps are to balance the dependence on 

serendipity by strengthening our science. This strengthening potentially will include 

targeting those not yet ill but demonstrably at risk, choosing inclusion criteria for clinical 

trials more wisely, staying aware of the pharmacogenetic diversity in populations, freeing 

researchers from ties with pharmaceutical companies, comparing new drugs against drugs in 

current use rather than against placebos, forgoing financial incentives, studying drug 

response outliers, paying attention to non-drug effects, figuring out molecular mechanisms 

of symptom formation and disease progression, designing new drugs accordingly, and not 

losing advances to the minefields of errors.

The last half-century of failures indicates that psychiatric drug development requires more 

focused investments of energies and resources. One important source for new drugs can be 

the repurposing of drugs used in unrelated disorders, a major source of the initial drugs 

identified in the mid 20th century.72 Currently, drugs are approved for clinical use in specific 

disorders. In psychiatry, this is an obstacle because disorders overlap. It may make more 

sense in psychiatry to approve drugs according to how well they target a specific brain 

receptor and how well they provide specific clinical benefits associated with that target 

across disorders. The dopamine receptor, for instance, is a potential target in addictions, in 

attention deficit hyperactivity disorder, in depression, and in schizophrenia. Drug agonists or 

antagonists at one of the dopamine receptors may benefit patients across a range of clinical 

disorders.35

We are beginning to understand that very few, if any, psychiatric drugs will have efficacy 

across an entire population even when everyone suffers from the same disorder. This is 

because individual genomic differences govern drug response. Psychiatric drugs are not like 

antibiotics that attack a strain of bacteria, each bacterial population being identical in its 

drug response to others of the type (at least until it develops resistance). Psychiatric drugs 

target a protein receptor target in the brain and proteins differ among individuals. Moreover, 
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drug metabolism varies among individuals so that, at any given dose, the amount of drug 

reaching the target protein differs substantially. This is now well known, even though 

pharmaceutical companies and we clinicians would prefer a drug that affects the whole 

population in the same way. We are understandably reluctant to accept the fact that people 

are different because such an admission both potentially limits profits for industry and 

complicates patient care. We currently are also reluctant to examine outliers in psychiatric 

clinical trials and to determine the cause of what appear to be drug failures. Pharmaceutical 

companies tend in those cases to cut their losses and abandon further research, moving on to 

the next agent in the pipeline. They are mistaken because understanding failures can 

generate new insights into mechanisms of illness and trial methodology, outliers can open 

new understanding of diseases and therapies.

What is psychiatry to do? Rethinking 5 decades of experience

There are no immediate and at-hand solutions. We interpret this review as indicating a need 

to pursue important priorities, such as putting psychiatric practice on the soundest possible 

scientific grounding. We have found five major problems raised by others: theory, research 

methods, nosology, academia-industry relations, and regulatory requirements. To this list we 

have added the effects of human errors in development,73 pharmaceutical industry resistance 

to methodological innovations, inadequate understanding of the reasons for drug efficacy, 

commercially-promoted compromises to evidence-based medicine, unforeseen effects from 

legislative actions and inactions, and inadequate mechanisms in place to address errors. 

Psychiatry faces a full agenda of challenges (Table 2).

Conclusions

In comparison to psychiatric disorders, we know a lot about the nature of AD and how it 

differs from other brain diseases. We have established molecular targets that should allow for 

effective novel drug development, and yet this has not happened. With psychiatric diseases, 

we are at a greater disadvantage – we don’t know what separates one illness from another 

except by symptoms, which themselves change over time and overlap. There is no specific 

brain pathology that defines and separates with clear boundaries the various psychiatric 

disorders. We know, more or less, how antipsychotics, antidepressants and anxiolytic drugs 

work in the brain and how they affect patients in the clinic, and we have tried for 70 years to 

improve on the original serendipitously found agents - but without much success. Some 

recent drugs are safer and better tolerated, but are no more effective. Years of failure in 

preventing or delaying onset of illness, in ameliorating symptoms, in lowering suicide rates, 

in improving quality of life, have put at risk the commercial investments that have, in the 

past, funded the various clinical stages of drug development. To avoid a flight of commercial 

interests to other fields in medicine, we need to improve the way we bring potentially 

helpful drugs to market in the field of psychiatry.18 To avoid a loss of the Hippocratic 

tradition that commits medicine to the most effective uses of science in patient care, we need 

to create a more win-win (for patients) collaboration between academia and industry.74 One 

proposal would be for government to take on this role as they have for aviation safety.73,75 

Given the error losses of research studies and error associated morbidity and mortality, 

government may be needed to address the error problems psychiatry shares with the rest of 
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medicine. Government could also mediate between the best interests of patients and of the 

industries that serve them.

We would give priority to three specific issues. First, to overcome the invalidation of 

research by errors. Second, to address the possibility that symptomatic drugs have reached 

the limits of their effectiveness. It may be time to turn our attention to modifications of 

disease pathologies and to abandon investment in symptomatic interventions. Third, to 

concentrate on preclinical studies and efficient, small, human proof-of-concept studies 

designed to inform basic research and to exclude latent errors before they end in phase III 

mishaps and wasted funding.73 One aim of this focus would be to decease the costs of drug 

developments and subsequent marketed products.

Our hope is that these activities would support the understanding of molecular brain 

mechanisms that result in neuropathology and symptoms. Psychiatric drug research would 

depend on a refined soundly evidenced brain-behavior theory that is able to predict clinical 

success from interventions that address specific mechanisms. Our response to the data in this 

review is that we need to think more clearly about stages of illness. We need to think more 

frequently about variations in individual drug response. We need to better target drugs to 

specific faulty proteins to advance our science. We need to rely on expanded basic research 

and feed what we learn from clinical trials back into the laboratory and from the laboratory 

back into the clinic. We need to learn how to prevent and how to correct errors. We need to 

empower psychiatry to rely on brain sciences and become less dependent on serendipity, 

trial and error, and untested impressions about psychiatric diseases.
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Figure 1. 
Current psychiatric drug development appears to be ‘stuck in a rut’ with ‘me too’ drugs – 

leading to a famine of new innovative agents reaching patients.
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Figure 2. 
A new model separates academia and industry to function as two independent but 

collaborative sectors to control conflicts of interest. Governmental funding agencies create 

an environment that bridges these resources
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Table 1

Current state of neuropsychiatric drug developments

Issues in Drug Development Indicated Methodological or Other Changes Potential Advantages for Drug 
Development

Plethora of ME-TOO new drugs fail to advance 
efficacy.

Clinical trials evaluating all new drugs against a 
current standard of care.

Improved focus on efficacy 
advancement and identification of more 
clinically consequential targets for 
drugs.

Pharmacogenetically non-homogeneous subject 
groups in clinical trials due to mixed 
mechanisms associated with a clinical disorder.

For research purposes, ground diagnoses in the 
mechanistic sources of clinical disorders.

Specific clinical guidance for selection 
of patients to treat.

Pharmacogenetically non-homogeneous subject 
groups in clinical trials due to subject 
differences in drug pharmacokinetics.

Screen proposed clinical trial research subjects 
to insure that optimal drug concentrations will 
be reached at targets for each subject.

Specific clinical guidance for selection 
of patients to treat.

Lack of adequate knowledge of disease 
mechanisms to advance efficacy using 
mechanistic-predictive approaches to drug 
development

Incorporate the testing of the mechanism of 
drug efficacy in each clinical trial.

Both mechanisms relevant to and 
unrelated to clinically desired benefits 
can be identified and inform subsequent 
development.

Failures of preclinical studies, especially animal 
models, to advance efficacy.

Reposition preclinical models in more specific 
relations to their homologous mechanisms in 
humans

Refinement of preclinical studies as 
models predictive of drug effects in 
humans.

Academic bias from conflicts of interest in 
commercialization of new drugs.

Specific increased funding for academic 
clinical pharmacology. Prohibitions against 
academics, medical school departments, or 
medical schools receiving other than 
unrestricted gifts from commercial entities.

Academia can be positioned as a critic 
of commercial methods of drug 
development and as an innovator of new 
methods and compound candidate 
drugs.

Failures to advance neuroscience knowledge by 
using clinical trials as human experiments able 
to test mechanisms of disease and therapy

Commitment of clinical neuroscience to 
develop a multi-science based Standard Model 
of the Brain and to test it in all research.

A self sustaining and self correcting 
scientific model for new drug 
development

Lancet Psychiatry. Author manuscript; available in PMC 2016 December 16.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker et al. Page 18

Table 2

Solutions to failures in neuropsychiatric drug development

Aims: Response

Establish tight industry-academic 
partnerships that focus drug development 
towards mechanisms of disease

Investigate all drugs in relationship to biological targets and mechanisms of disease development.

Improve rate of drug development by 
regulatory, financial, legal incentives

Advocate in the right quarters for steps that will encourage successful competition in the 
neuropsychiatric drug market.

Prevent errors in drug developments Accept the inevitability of man made error and initiate systematic intervention for prevention and 
correction.

Revive the prestige of scientific 
psychiatric clinical pharmacology

Encourage academic interest in the science of clinical pharmacology based on basic 
neuropsychiatric principles. Encourage academics to take the initiative in industry-academia 
collaborations.

Improve efficacy Promote public health campaigns against the introduction of new drugs that do not improve 
efficacy.
Require new drugs to be tested against older ones whose efficacy has been established.
Do not permit academic involvement in clinical trials of drugs unless they have shown a clear 
advantage over established drugs.
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