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An	  absurd	  question?	  
•  PP	  certainly	  has	  a	  powerful	  present,	  as	  we	  shall	  see	  

•  	  The	  use	  of	  PP	  drugs	  is	  not	  in	  decline	  
•  PP	  has	  become	  integral	  to	  many	  prac,ces	  for	  the	  
government	  of	  mental	  states	  and	  human	  conduct	  
•  It	  is	  hard	  to	  imagine	  a	  world	  without	  these	  drugs	  

•  And	  the	  future	  looks	  promising	  
•  Many	  new	  markets	  to	  exploit	  in	  BRICS	  and	  other	  regions	  
•  Many	  new	  problems	  to	  address	  –	  demen,a,	  Parkinsons,	  
enhancement….	  

•  BUT	  	  not	  quite	  the	  future	  dreamed	  of	  in	  the	  1980s	  
•  The	  dream	  of	  precision,	  specificity,	  efficacy	  based	  on	  an	  
understanding	  of	  mechanism	  	  

•  So	  what	  kind	  of	  future	  is	  there	  for	  PP?	  
•  This	  will	  be	  the	  ques,on	  for	  discussion	  today	  

•  A	  new	  dream	  -‐	  personalisa,on	  via	  brain	  signatures?	  



THE	  PSYCHOPHARMACOLOGICAL	  PRESENT	  



The	  Pharmacological	  Present	  

UK 1998-2010 
(Ilyas and Moncrief 2012) 

Australia 2000-2011  
(Stephenson et al. 2013) 



Our	  Depressed	  Present?	  
Antidepressant Prescribing in Spain, Germany, Denmark, 
UK and the Netherlands has shown an increasing trend 
from 2001-2009, with a higher rate for women. (Abbing-
Karahagopian et al., 2014)  
 
‘In Italy there was a twofold increase in Antidepressant 
consumption between 2001 and 2007” (Damiani et al. 
2013) 
 
The Netherlands an increase in prescriptions of 
psychotropic drugs, with the exception of anxiolytic 
drugs from 2001-2006. (Wittkmpf et al. 2010) 
 
Canada, USA, Greece and Ireland have all shown an 
increase from 2007-2011, in the use of antidepressants, 
with a noticeably higher rate in North America when 
compared to Greece and Ireland. (Wilby et al. 2013) 
 
The use of anxiolytics has declined slightly from 1997 to 
2008 in Denmark. (Holm et al. 2012) 
 
In 2013 in England alone over 53 million prescriptions 
were issued for antidepressants, a 6% increase on the 
previous year and a 92% increase since 2003.  (Health 
and Social Care Information Centre, 2014)  
 

 
 



2011 
Rank 

2009 
Rank 

2005 
Rank 

Brand name 
(generic name) 

Used for… U.S. Prescriptions (% change from 2009) 

1. 1. 1. Xanax 
(alprazolam) 

Anxiety 47,792,000 
(9%) 

2. 17. 11. Celexa 
(citalopram) 

Depression, Anxiety 37,728,000 
(36%) 

3. 4. 2. Zoloft 
(sertraline) 

Depression, Anxiety, OCD, PTSD, PMDD 37,208,000 
(8%) 

4. 3. 5. Ativan 
(lorazepam) 

Anxiety, panic disorder 27,172,000 
(4%) 

5. 5. 4. Prozac 
(fluoxetine HCL) 

Depression, Anxiety 24,507,000 
(6%) 

6. 2. 3. Lexapro 
(escitalopram) 

Depression, Anxiety 23,707,000 
(- 16%) 

7. 6. NA Desyrel 
(trazodone HCL) 

Depression, Anxiety 22,591,000 
(15%) 

8. 7. 16. Cymbalta 
(duloxetine) 

Depression, Anxiety, fibromyalgia, diabetic 
neuropathy 

17,770,000 
(6%) 

9. 10. 9. Valium 
(diazepam) 

Anxiety, Panic disorder 14,694,000 
(6%) 

10. 8. 13. Seroquel 
(quetiapine) 

Bipolar disorder, Depression 14,213,000 
(- 11%) 

11. 11. 10. Paxil&
(paroxetine&HCL)&

Depression,&Anxiety,&Panic&disorder& 13,990,000 
(- 6%) 

12. 9. 6. Effexor&XR&
(venlafaxine&HCL&
ER)&

Depression,&Anxiety,&Panic&disorder& 12,469,000 
(NA for HCL ER) 

13. 22. 10. Wellbutrin&XL&
(bupropion&HCL&
XL)&

Depression& 12,151,000 
(77%) 

14. 12. 14. Risperdal&
(risperidone)&

Bipolar&disorder,&Schizophrenia,&irritability&in&
autism&

12,092,000 
(14%) 

15. 11. NA Amphetamine&salts&
(Generic)&

Attention&deficit&disorder& 9,682,000 
(36%) 

16. 15. NA Abilify&
(aripiprazole)&

Bipolar&disorder,&Schizophrenia,&Depression& 8,881,000 
(8%) 

17. 19. NA Vyvanse&
(lisdexamfetamine)&

Attention&deficit&disorder& 8,467,000 
(50%) 

18. NA NA Wellbutrin&SR&
(bupropion&HCL&
SR)&

Depression& 8,456,000 
(75%) 

19. 13. NA Vistaril*&
(hydroxyzine)&

Anxiety,&tension& 7,268,000 
(9%) 

20. NA NA Amphetamine&salts&
ER&
(Generic)&

Attention&deficit&disorder& 6,499,000 
(67%) 

21. 18. 19. Buspar&
(buspirone)&

Sleep,&Anxiety& 6,334,000 
(15%) 

22. 20. 17. Zyprexa&
(olanzapine)&

Bipolar&disorder,&Schizophrenia& 4,576,000 
(- 15%) 

23. 16. NA Concerta&
(methylphenidate)&

Attention&deficit&disorder& 4,328,000 
(- 45%) 

24. NA NA Methylphenidate&
(generic)&

Attention&deficit&disorder& 4,248,000 
(NA) 

25. 25. NA Pristiq&
(desvenlafaxine)&

Depression& 4,039,000 
(61%) 

psychcentral.com 



Psychopharmacology	  as	  a	  way	  of	  life	  

• Modula,on	  of	  mood	  by	  PP	  has	  
become	  rou,ne	  way	  for	  individuals	  
to	  manage	  their	  lives	  

• Many	  non-‐psychiatric	  prac,ces	  
dependent	  on	  use	  of	  PP	  
• Homes	  and	  wards	  for	  the	  elderly	  
• Prisons	  

• This	  PP	  infused	  form	  of	  life	  is	  
spreading	  to	  many	  regions	  



PAST	  DREAMS	  OF	  THE	  FUTURE	  

Mind	  not	  mystery	  but	  manipulable	  
cerebral	  mechanism	  



A	  neuromolecular	  gaze	  
•  A	  molecular	  vision	  of	  life	  in	  biomedicine	  

•  Brain	  	  construed	  as	  an	  organ	  like	  any	  other	  
•  Anatomised	  into	  neurons,	  synapses,	  receptor	  sites,	  ion	  

channels,	  etc.	  explained	  in	  terms	  of	  specific	  proper,es.	  
•  	  	  	  

•  ‘Normal’	  varia,ons	  in	  percep,on,	  cogni,on	  
and	  emo,on	  envisaged	  at	  this	  level	  
•  blurs	  boundaries	  between	  states	  and	  traits,	  between	  

psychology,	  psychiatry	  and	  neurology.	  	  

•  Mental	  disorders	  and	  pathologies	  as	  
anomalies	  within	  those	  molecular	  systems	  
•  blurs	  boundaries	  of	  organic	  vs.	  func,onal	  disorders.	  	  	  

•  Manipula,ons	  of	  brain	  at	  this	  level	  
•  From	  molar	  (chemical	  cosh)	  to	  molecular	  (smart	  drug)	  

•  Neuroreduc,onism	  as	  method	  and	  theory	  
•  “one	  cell	  at	  a	  ,me”	  in	  simple	  animals	  
•  But	  how	  to	  get	  from	  cell	  to	  system?	  



The	  psychopharmacological	  imaginary	  
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 “Depression is not fully understood, but a growing 
amount of evidence supports the view that people 
with depression have an imbalance of the brain's 
neurotransmitters, the chemicals that allow nerve cells 
in the brain to communicate with each other. Many 
scientists believe that an imbalance in serotonin, one 
of these neurotransmitters, may be an important 
factor in the development and severity of depression. 
Prozac may help to correct this imbalance by 
increasing the brain's own supply of serotonin.” 

 
 http://www.prozac.com/ HowProzacCanHelp/ HowItWorks.jsp 

 

Normal 

Depressed 

On Prozac 



BUT	  …..	  



Science 30 July 2010:  
Vol. 329 no. 5991 pp. 502-504  

In announcing the move to investors and 
analysts on 4 February, GSK Chief 
Executive Andrew Witty explained that 
pain, depression, and anxiety were areas 
where “we believe the probability of 
success is relatively low, [and] we think the 
cost of attaining success is 
disproportionately high.” Ceasing research 
in these areas would save GSK £250 
million ($387 million) by 2012. A few 
weeks later, news came that AstraZeneca 
was closing research facilities in the United 
States and Europe and ceasing drug-
discovery work in schizophrenia, bipolar 
disorder, depression, and anxiety. 

“The biggest problem isn't the announcements by GSK 
and AstraZeneca, it's when you look at the pipeline and 
see what companies are actually doing in psychiatric 
drug development,” says Thomas Insel, director of the 
National Institute of Mental Health. “There are very few 
new molecular entities, very few novel ideas, and almost 
nothing that gives any hope for a transformation in the 
treatment of mental illness.” 



"Investors are demanding that drug 
companies now justify the billions of 
dollars they spend on research and 
development," according to Hakan 
Bjorklund, chief executive of privately held 
Nycomed of Switzerland. "It all has to do 
with R&D productivity," he told The Wall 
Street Journal. 

GlaxoSmithKline, the U.K.'s biggest drug maker by sales and 
market capitalization, has reduced its discovery research in 
psychiatry and pain to focus on neurodegenerative and 
neuroinflammatory diseases such as dementia, multiple 
sclerosis and Parkinson's. 
 
Explaining Glaxo's decision, Patrick Vallance, its chief of 
medicine R&D, told The Wall Street Journal that 
neuroscience research "is currently one of those of highest 
risk for the industry—the identification of targets, the animal 
models, the nature of experimental medicine and the 
development programs for these disease areas are amongst 
the least predictive and most costly of any area.” 
 
"Neurosciences research in many areas is very exciting but 
in some areas is not mature enough to make drug discovery 
efficient or effective today—which is why I believe that 
further investment is needed, and have argued the case for 
public-sector funding in this area," he says. 

"Neuroscience has largely 
been a burial ground for 
drug development," says 
Nigel Gaymond, chief 
executive of the U.K.'s 
BioIndustry Association, a 
lobby group for British 
biotechnology companies 



Pharmaceutical Innovation in the 21st Century:  
New Drug approvals in the first Decade, 2000–2009 
KI Kaitin and JA DiMasi 
CliniCal pharmaCology & TherapeuTiCs | VOLUME 89 NUMBER 2 | fEBRUaRy 2011 	  

“Neuropsychiatric	  disorders—including	  
schizophrenia,	  depression,	  and	  Alzheimer’s	  
disease…	  are	  areas	  of	  enormous	  medical	  need…..	  
Yet,	  despite	  the	  clear	  and	  compelling	  need	  for	  
newer	  and	  becer	  medica,ons	  to	  treat	  these	  
diseases,	  there	  is	  a	  paucity	  of	  innova,on	  in	  this	  
area.	  From	  a	  developmental	  standpoint,	  
psychiatric	  diseases	  typically	  represent	  complex	  
syndromes	  with	  mul,ple	  e,ologies,	  and	  it	  is	  oden	  
difficult	  to	  measure	  end	  points.	  Preclinical	  screens	  
are	  poor,	  and	  because	  the	  products	  are	  oden	  used	  
chronically,	  clinical	  studies	  are	  large	  and	  protocols	  
are	  costly	  and	  complex”	  
	  



The	  failure	  of	  the	  dream	  

www.ScienceTranslationalMedicine.org 10 October 2012 Vol 4 
Issue 155 155cm11 



Hyman:	  Revolution	  Stalled	  (Pt	  1)	  
•  In	  the	  period	  from	  1993	  to	  2004,	  only	  8%	  of	  central	  nervous	  
system	  (CNS)	  drug	  candidates	  that	  reached	  the	  stage	  of	  ini,al	  
human	  tes,ng	  (phase	  1)	  eventually	  achieved	  regulatory	  
approval….	  	  

•  Failures	  occurred	  occasionally	  because	  a	  significant	  
toxicity	  emerged	  in	  late-‐stage	  clinical	  trials	  but	  more	  
commonly	  because	  of	  an	  inability	  to	  demonstrate	  efficacy….	  

•  European	  regulators	  have	  begun	  to	  demand	  
either	  improvement	  in	  efficacy	  over	  exis,ng	  drugs	  or	  
biomarkers	  that	  iden,fy	  pa,ent	  subgroups	  for	  whom	  a	  new	  
drug	  would	  be	  advantageous….	  	  

•  many	  pharmaceu,cal	  companies	  have	  decided	  that	  the	  
science	  to	  achieve	  these	  goals	  is	  lacking	  and	  that,	  for	  the	  ,me	  
being,	  resources	  could	  be	  more	  produc,vely	  spent	  on	  other	  
disease	  areas.	  	  …	  

•  Neither	  vast	  unmet	  medical	  need,	  nor	  large	  and	  
growing	  markets,	  nor	  concerted	  sales	  campaigns	  that	  acempt	  
to	  recast	  “me-‐too	  drugs”	  as	  innova,ve	  can	  illuminate	  a	  path	  
across	  very	  difficult	  scien,fic	  terrain.	  	  

	  



Figure	  1	  |	  Compounds	  in	  clinical	  development	  by	  therapeutic	  area.	  	  
The	  Tigure	  includes	  all	  innovative	  compounds	  between	  Phase	  I	  and	  Phase	  III	  development	  
The	  smallest	  therapeutic	  areas	  (dermatology,	  sensory,	  diagnostics	  and	  imaging,	  and	  other)	  were	  excluded	  for	  clarity.	  Source:	  
Pharmaprojects	  Pipeline,	  2011,	  Citeline,	  an	  Informa	  business;	  
see	  Supplementary	  information	  S1	  (box)	  for	  details	  of	  data	  sources	  and	  analysis.	  
	  
Nature	  Reviews	  Drug	  Discovery,	  VOLUME	  11	  |	  JUNE	  2012	  ,	  435-‐6.	  
	  



Hyman:	  Revolution	  Stalled	  (Pt.	  2)	  
•  Compared	  with	  other	  areas	  of	  transla,onal	  
medicine,	  psychiatry	  finds	  itself	  with	  few,	  if	  any,	  
validated	  molecular	  targets.	  …	  

•  Current	  animal-‐based	  assays	  have	  failed	  to	  iden,fy	  efficacious	  
drugs	  with	  new	  molecular	  mechanisms,	  and	  given	  scant	  
understanding	  of	  the	  pathophysiology	  of	  common	  psychiatric	  
disorders,	  it	  is	  difficult	  to	  develop	  becer	  models….	  	  

•  Without	  [objec,ve	  diagnos,c	  tests],	  clinical	  trials	  of	  psychiatric	  
treatments	  are	  dependent	  on	  disease	  defini,ons	  grounded	  in	  
the	  descrip,ve	  psychiatry	  of	  the	  1960s	  and	  1970s	  (23)	  as	  well	  as	  
on	  subjec,ve	  ra,ng	  scales	  …	  

•  The	  best-‐recognized	  obstacles	  to	  effec,ve	  clinical	  transla,on	  in	  
psychiatry	  include	  the	  complexity	  of	  the	  brain	  and	  
the	  associated	  challenge	  of	  connec,ng	  levels	  of	  analysis	  from	  
molecules	  to	  cells,	  synapses,	  circuits,	  and	  thence	  to	  higher	  
cogni,on,	  emo,on	  regula,on,	  and	  execu,ve	  func,on.	  	  

	  



•  CNS	  Disorders.	  Only	  5	  years	  ago,	  the	  number	  of	  CNS	  
drugs	  in	  the	  pipeline	  was	  almost	  iden,cal	  to	  that	  of	  
cancer	  drugs	  (between	  270	  and	  280).	  	  

•  In	  2013,	  that	  number	  is	  50%	  lower,	  although	  CNS	  
drugs	  are	  s,ll	  second	  to	  cancer	  drugs	  in	  terms	  of	  sheer	  
numbers	  in	  the	  pipeline.	  	  
•  The	  5	  CNS	  drugs	  that	  are	  scheduled	  for	  approval	  by	  the	  FDA	  in	  2013	  …	  include	  

Levadex	  (dihydroergotamine),	  an	  oral	  inhaler	  for	  acute	  migraine	  (delayed	  from	  
last	  year);	  levomilnacipran,	  a	  serotonin	  norepinephrine	  reuptake	  inhibitor	  
(SNRI)	  for	  the	  treatment	  of	  depression,	  that	  has	  shown	  greater	  potency	  and	  
selec,vity	  for	  norepinephrine	  than	  other	  SNRIs;	  suvorexant,	  with	  a	  new	  
mechanism	  of	  ac,on	  for	  primary	  insomnia;	  Brintellix	  (vor,oxe,ne),	  which	  has	  
shown	  mixed	  efficacy	  data	  for	  major	  depressive	  disorders;	  and	  cariprazine,	  an	  
atypical	  an,psycho,c	  for	  schizophrenia,	  with	  a	  mechanism	  similar	  to	  Abilify	  
but	  poten,ally	  with	  an	  improved	  safety	  profile.	  

Trends in the 2013 Pharmaceutical Pipeline 
April 2013 Vol 6 No 3 Payers’ Guide to New FDA Approvals (/issues/2013/april-2013-vol-6-no-3-payers-guide-to-new-
fda-approvals) 



The	  pipeline	  is	  not	  healthy	  
•  The	  pipeline	  seems	  healthy	  for	  many	  psychiatric	  condi,ons	  
•  BUT	  many	  of	  these	  are	  approved	  drugs	  being	  trialled	  for	  
new	  condi,ons	  

•  Many	  are	  ‘atypical’	  psycho,cs	  whose	  mode	  of	  ac,on	  is	  
disputed	  

•  Others	  have	  similar	  problems	  –	  drugs	  approved	  for	  other	  
condi,ons	  that	  have	  effects	  on	  neurotransmicers	  

•  Many	  exis,ng	  drugs	  going	  out	  of	  patent	  
•  Costs	  of	  R&D	  are	  rising,	  and	  CNS	  drugs	  take	  longer	  to	  bring	  
to	  market	  than	  other	  drugs	  

•  CNS	  drugs	  tend	  to	  fail	  in	  late	  stage	  clinical	  trials	  
•  Animal	  models	  are	  misleading	  
•  Therefore	  companies	  are	  inves,ng	  in	  other	  areas	  such	  as	  
oncology	  and	  autoimmune	  disease.	  



But	  don’t	  despair…	  
• Becer	  diagnosis	  by	  hypothesis	  
free	  data	  collec,on	  and	  analysis	  

• Advances	  in	  gene,cs	  
• Whole	  genome	  sequencing,	  
optogene,cs,	  epigene,cs	  

• Research	  with	  neuronal	  circuits	  
cul,vated	  in	  vitro	  (hESC,	  iPSC)	  

• …….	  



TODAY’S	  DREAMS	  OF	  THE	  FUTURE	  



“THE	  PROBLEM	  IS	  DIAGNOSIS”….	  

Towards	  personalised	  psychiatry	  



Psychiatric	  	  Dreams	  of	  the	  2000s:	  Steven	  Hyman,	  2003	  

•  “By	  combining	  neuroimaging	  with	  gene,c	  
studies,	  physicians	  may	  eventually	  be	  able	  to	  
move	  psychiatric	  diagnoses	  out	  of	  the	  realm	  of	  
symptom	  checklists	  and	  into	  the	  domain	  of	  
objec,ve	  medical	  tests.	  	  

• Gene,c	  tes,ng	  of	  pa,ents	  could	  reveal	  who	  is	  at	  
high	  risk	  for	  developing	  a	  disorder	  such	  as	  
schizophrenia	  or	  depression.	  	  

• Doctors	  could	  then	  use	  neuroimaging	  on	  the	  
high-‐risk	  pa,ents	  to	  determine	  whether	  the	  
disorder	  has	  actually	  set	  in.	  	  

•  I	  do	  not	  want	  to	  sound	  too	  op,mis,c-‐-‐the	  task	  is	  
daun,ng.	  But	  the	  current	  pace	  of	  technological	  
development	  augurs	  well	  for	  progress.”	  



The	  dream	  is	  over…?	  Steven	  Hyman	  (2008)	  
•  “Common	  diseases	  …	  represent	  families	  of	  diseases	  that	  share	  
major	  pathophysiological	  and	  symptoma,c	  features,	  but	  can	  
differ	  in	  important	  ways	  

•  Similar	  neuropsychiatric	  symptoms	  can	  result	  from	  different	  
combina,ons	  of	  gene,c	  risk	  factors	  [and]	  that	  the	  same	  
gene,c	  variant	  may	  be	  associated	  with	  mul,ple	  DSM-‐IV	  
diagnoses….	  

•  Iden,fica,on	  of	  common	  risk-‐conferring	  variants	  has	  …	  
proved	  extremely	  challenging	  …	  because	  of	  their	  rela,vely	  
small	  contribu,on	  to	  the	  disease	  phenotype	  [and]	  the	  diverse	  
gene,c,	  environmental	  …	  factors	  that	  lead	  to	  these	  common	  
disease”	  

•  No	  clear	  boundaries	  between	  ill	  and	  well….	  
•  No	  simple	  ‘genomic’	  disorders	  in	  psychiatry	  ….	  



Personalisation in psychopharmacology? 

• DSM	  5	  –	  May	  2013:	  	  
• not	  a	  single	  clinically	  useful	  
validated	  genomic	  biomarker	  for	  
any	  psychiatric	  disease	  	  

• Clinicians	  scep,cal	  
• doubt	  about	  role	  of	  genomic	  
screening	  for	  suscep,bility	  (or	  for	  
clinical	  use)	  	  

• Personalisa,on	  postponed	  
•  From	  personalisa,on	  to	  
‘stra,fica,on’	  or	  ‘precision’	  

• But	  the	  the	  dream	  lives	  on….	  



Back	  to	  the	  future?	  
•  June	  2011:	  NIMH	  sets	  out	  its	  Research	  Domain	  Criteria	  

•  Acknowledged	  failure	  to	  ground	  DSM	  categories	  in	  brain	  
•  	  Buy	  “could	  specificity	  in	  fact	  exist,	  but	  not	  for	  the	  currently	  
recognized	  clinical	  categories?”.	  	  

•  April	  2013:	  Thomas	  Insel	  announced	  
•  	  “NIMH	  will	  be	  re-‐-‐orien,ng	  its	  research	  away	  from	  DSM	  
categories”	  on	  the	  grounds	  that	  	  “Mental	  disorders	  are	  
biological	  disorders	  involving	  brain	  circuits	  that	  implicate	  
specific	  domains	  of	  cogni,on,	  emo,on	  or	  behavior’	  

•  It	  is	  in	  terms	  of	  these	  that	  diagnosis	  should	  proceed	  and	  
towards	  these	  that	  treatment	  should	  be	  targeted.	  	  	  
•  “But	  pa,ents	  and	  families	  should	  welcome	  this	  change	  as	  a	  first	  
step	  towards	  "precision	  medicine,”	  the	  movement	  that	  has	  
transformed	  cancer	  diagnosis	  and	  treatment.”	  

•  Trust	  in	  the	  brain,	  not	  in	  DSM	  .	   	  	  



Brain	  signatures	  in	  the	  HBP	  
The	  Medical	  Informa,cs	  Plavorm	  of	  the	  HBP	  aims	  to	  	  
•  build	  the	  tools	  to	  federate	  clinical	  data,	  including	  gene,cs	  and	  
imaging,	  currently	  locked	  in	  hospital	  and	  research	  archives	  

•  develop	  tools	  making	  it	  possible	  to	  extract	  unique	  biological	  
signatures	  of	  disease	  from	  mul,-‐level	  data	  for	  pa,ents	  with	  
many	  different	  disorders	  

•  develop	  a	  new,	  comprehensive	  classifica,on	  of	  brain	  diseases,	  
based	  on	  parameterised	  combina,ons	  of	  biological	  features	  
and	  markers.	  

•  a	  new	  category	  of	  biologically	  based	  diagnos,cs,	  supported	  by	  
strong	  mechanis,c	  hypotheses	  of	  disease	  causa,on.	  	  

•  Disease	  signatures	  for	  reconstruc,ng	  models	  of	  disease	  and	  
performing	  in	  silico	  experiments	  to	  develop	  new	  targets	  and	  
new	  strategies	  for	  treatment.	  	  

•  Brain	  simula,on	  to	  predict	  the	  desirable	  and	  adverse	  effects	  of	  
treatments,	  before	  expensive	  programmes	  of	  animal	  
experimenta,on	  or	  human	  trials.	  



THE	  LURE	  OF	  ALZHEIMER’S	  



Estimated prevalence of dementia for those aged 
≥60 years, standardized to the Western Europe 
population, by Global Burden of Disease region. 

The growth in numbers of people with dementia in 
high-income (HIC) and low- and middle-income 

countries (LMIC). 

The global prevalence of dementia 

Alzheimer's & Dementia:  
The Journal of the Alzheimer's Association 
Volume 9, Issue 1 , Pages 63-75.e2, January 2013 



Market outlook 
Over the next 6 years, a decline in the AD market from US$4.2 billion in 2012 to 
approximately $3.8 billion in 2018 is expected even if Gammagard is approved, as 
many of the currently marketed products already have or are set to reach their 
patent expiries across the seven major developed markets (the United States, 
United Kingdom, Germany, France, Italy, Spain and Japan) in the near future (FIG. 2). 
However, despite the disappointing track record of Aβ-targeting agents in the 
recent past, there is a small silver lining on the horizon. The potential for earlier 
diagnosis and earlier clinical intervention to slow or prevent neurotoxicity, 
inflammation and synaptic dysfunction may actually be the beginning of meaningful 
hope for AD sufferers. However, it is likely to take another half of a decade before 
this might begin to become a reality.  

Current developmental pipeline 
Currently, discounting university and public 
research programmes, 102 drugs are in 
clinical trials for the treatment of AD. These 
mainly consist of neuromodulatory signalling 
or Aβ-targeting therapies 

Nature Reviews Drug Discovery: Volume 12, January 2013, p. 19 

However trials have largely 
been disappointing and 
often discontinued 







STRAIGHT	  TO	  THE	  BRAIN?	  

From	  chemistry	  to	  electricity	  and	  
magne,sm	  



From	  drugs	  to	  devices?	  
• Deep	  brain	  s,mula,on	  (DBS)	  
• Transcranial	  magne,c	  s,mula,on	  
(TMS)	  

• Transcranial	  direct	  current	  
s,mula,on	  (TDCS)	  

• Transcranial	  alterna,ng	  current	  
s,mula,on	  (TACS)	  

• Neural	  stem	  cells	  







BUT….	  
• Modes	  of	  ac,on	  largely	  unknown	  
• Large	  scale	  trials	  not	  conducted	  
• Regula,on	  of	  medical	  devices	  
problema,c	  

• Will	  devices	  not	  drugs,	  be	  the	  next	  
best	  hope?	  

• And	  will	  the	  story	  repeat	  itself?	  





DOES	  PSYCHOPHARMACOLOGY	  HAVE	  A	  
FUTURE?	  

And	  if	  so,	  what	  will	  that	  be?	  



Thank you for your attention ! 

• With	  thanks	  to:	  
• Cameron	  Spence	  
•  Stuart	  Hogarth	  


