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EDITORIAL

Emerging  guidelines  for  the use  of antipsychotic  polypharmacy�

Nuevas  guías  para  el  uso  de  la  polifarmacia  antipsicótica

Stephen M. Stahl a,b

a Department  of Psychiatry,  University  of California  San  Diego,  San  Diego,  United  States
b Department  of  Psychiatry,  University  of  Cambridge,  Cambridge,  United  Kingdom

Although  combining  medications  for  the treatment  of
schizophrenia  is  the  rule  rather  than  the exception,  the liter-
ature  and  treatment  guidelines  consistently  direct  clinicians
away  from  this  practice,  emphasizing  that  antipsychotic
polypharmacy/combination  treatments  are associated  with
higher  medication  costs,  more  side  effects,  and  no  clearly
documented  improvement  in efficacy  and  in fact,  worse
outcomes.1---17 However,  the  tide  may  be  beginning  to  turn  in
favor  of  antipsychotic  polypharmacy  for selected  patients.
Who  are  these  patients  and  what  are  the emerging  guidelines
for  using  antipsychotic  polypharmacy?

Which are the patients  who  do  not  respond
to  antipsychotic  monotherapy?

Although  it  is  clear  that  patients  with  schizophrenia  should
initially  try  a  series  of monotherapies  including  clozapine
as  first-line  treatments,  what  about  patients  who  do  not
respond  to monotherapy?  A dozen  suggestions  are  outlined
in  Table  1 for  what  to  do,  based  upon  clinical  experience
as  well  as clinical  trials.15---21 Much  of the existing  evidence
base  for  and  against  antipsychotic  polypharmacy  is  ele-
gantly  reviewed  in two  recently  published  comprehensive
volumes.16,17 This  body  of  data  tells  us is  that  while
evidence-based  practice  indeed  supports  antipsychotic
monotherapy  as  the  best  trade-off  between  risks  and ben-
efits  for  first  line  treatment  of  schizophrenia,  a  close  look
at  the  specific  patient  populations  from  published  studies
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supporting  monotherapy  shows  that  these  are  patients  with
schizophrenia  who  are generally  not too  disabled  to  give
informed  consent  for  treatment;  not  so violent  nor  aggres-
sive  to  be  unable  to  cooperate;  not  active  current  substance
abusers;  and  without  a long  history  of  failing  to  respond  to
numerous  monotherapies  at adequate  doses  and  durations
of  treatment.  Real  world  psychiatrists,  however,  have  to
treat  schizophrenic  patients  who  do  not  respond  to numer-
ous  monotherapies,  who  have uncontrolled  impulsivity,
violence,  aggression  and  active substance  abuse,  who  are
increasingly  housed  long-term  on  forensic  units  or  prisons
following  commission  of violent crimes,  and/or  who  may
have  borderline,  affective,  and  even  antisocial  psychopathic
features.  Do  such patients  fare  poorer  with  polyphar-
macy/augmentation  because  they  receive  this  treatment,
or  do they  receive  this  treatment  because  they  fare  even
more  poorly  on monotherapy?22 When  patients  do not fare
well  even  on  clozapine,  do  they  respond  to  polypharmacy?4

When  patients  are switched  off polypharmacy  and  onto
monotherapy,  a  third of  them  relapse  and have  to  go
back  to  polypharmacy.23 For  these  difficult  patients  with
schizophrenia,  some of the  selected  studies  combined  with
real  world  clinical  experience---also  called  practice-based

evidence---now  point  to  the  efficacy  of  very  high  doses  of
antipsychotics  as  monotherapies  or  to  combinations  of
two  antipsychotics  or  to  combinations  of an antipsychotic
with  another  agent,  often  a  mood  stabilizer.15---21 How  does
one  apply  these  controversial  treatment  options?

Beyond current guidelines

The  paradigm  for  treating  schizophrenia  is  shifting  from  dis-
couraging  all  uses  of  polypharmacy/combinations,  to  deter-
mining  instead  who  should get  polypharmacy/combinations
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Table  1  The  journey  from  antipsychotic  monotherapy  to  antipsychotic  polypharmacy:  a  dozen  suggestions.

1.  First  try  two  or  more  consecutive  antipsychotic  monotherapies  at  appropriate  doses  and for  appropriate  times.1---17

2.  Then  try  clozapine  (often  this  step  is being  bypassed  today).4,5,14---18

3.  Try  another  antipsychotic,  and  then  get  therapeutic  drug  levels  to  determine  whether  this  is  a  pharmacokinetic  failure

(insufficient  blood  levels  at highest  recommended  dose)  or  a  pharmacodynamic  failure  (insufficient  efficacy  despite

adequate blood  levels).24

4.  If  a  pharamacokinetic  failure,  raise  the  dose  beyond  the  usual  recommended  highest  doses  or  convert  to depot

antipsychotic  treatment,  and  repeat  blood  levels  until  a  therapeutic  level  is  attained.24---26

5.  If  a  pharmacodynamic  failure,  consider  long  term  treatment,  up  to a  year,  with  compliance  and tolerability,  and when

clinically appropriate,  as  some  patients  will  respond  late.25,27

6.  Consider  another  diagnosis15---17

7.  Consider  surreptitious  drug  abuse.15---17

8.  Consider  adding  a  mood  stabilizer  if  any  mood  component.15---17

9.  Define  the  therapeutic  target,  then  try  polypharmacy  for  treatable  symptoms.15---21

a.  Positive  symptoms  (if  failure  of  high  dosing  and  of  very  long  term  treatment  and  of  clozapine  is documented,  then

combination of  two  antipsychotics  may be  effective)

b. Negative  symptoms  (combination  antipsychotics  will not  be effective)

c. Cognitive  symptoms  (combination  antipsychotics  will  not  be  effective)

d. Impulsive  symptoms  (combination  antipsychotics  may  be effective)

e. Hostility  (combination  antipsychotics  may  be  effective)

f.  Violence  (for  violence  that  is  impulsive  or  psychotic,  combination  antipsychotics  may  be effective;  for  violence  that  is

psychopathic  and  predatory,  combination  antipsychotics  will  not  be effective)

g. Psychopathic  behavior  (combination  antipsychotics  will  not  be effective)

h. Self  harm  (combination  antipsychotics  may  be  effective  if  the patient  is psychotic,  or  if  the  patient  has compulsive  self

harm that  has become  a  habit)

10.  If  two  antipsychotics  given,  monitor  therapeutic  blood  levels  of  both  as  well  as  side  effects  (e.g.,  EPS  (extrapyramidal

symptoms),  metabolic  changes,  sedation,  prolactin  levels)  and  calculate  risk:benefit  on  an  ongoing  basis.16,17,25---27

11.  Discontinue  second  antipsychotic  if  no improvement.15,23

12.  If  improvement,  document  the  specific  target  behaviors  improved,  and  then  consider  a  discontinuation  trial  of  one  agent

after several  months,  with  relapse  as  the  documentation  that  long  term  polypharmacy  may  be  indicated.15---23

(Table  1).15---21 Treatment  guidelines  are now  required  for
this.  It  would  be ideal  to  have  more  studies  of polyphar-
macy/combinations  in well-defined  patient  subtypes  in
order  to  help  develop  these  guidelines,  but  it is not likely
that  there  will  ever  be  any  randomized,  multicenter  placebo
controlled  trials  for the most difficult  patients  because
of  ethical  and pragmatic  barriers  to  their  study.  Perhaps
developing  an expert  consensus  from  case-based  medicine

and  practice-based  evidence  is  the  best approach  for now.
15---21 I  am  impressed  with  the  therapeutic  benefits  of antipsy-
chotic  high  dose,  polypharmacy/combinations  in selected
cases  of  treatment  resistance  and violence,  and  have  even
included  in a  recent  case  book  a few  such  cases  from a  foren-
sic  psychiatry  facility  where  I  consult  (Patton  State  Hospital
in  San  Bernardino,  California)  and  who  had good  outcomes
from  high  dose  polypharmacy/combination  treatment.18---21

A  dozen  suggestions  for using  antipsychotic
polypharmacy (see  Table  1)

First,  try  monotherapies

Follow  existing  guidelines  for first  line  treatments  of
schizophrenia,  meaning  use  two  or  more  antipsychotics,  usu-
ally  two  different  and sequential  atypical  antipsychotics,
and  then  maybe  a  conventional  antipsychotic.1---17

Don’t  forget  clozapine

Too  often  this  treatment  option  is  bypassed,  and  there
is  a need  to  revitalize  the use  of clozapine  in some of
the  treatment  settings  before  proceeding  to  more  heroic
measures.4,5,14---18

Get  therapeutic  blood levels

The  only  way  to  determine  whether  the  patient’s  lack  of
treatment  response  is  a pharmacokinetic  failure  (i.e.,  blood
levels  low),  or  a  pharmacodynamic  failure  (i.e.,  inadequate
treatment  response  despite  adequate  blood  levels)  is  to  get
therapeutic  drug  levels  of the  antipsychotic,24 something
which  is  done  rarely  in most  psychiatric  settings.  Trying  to
figure  out  what  is  going  on  without  therapeutic  drug  moni-
toring  is  like  trying  to  drive  at  night  without  your headlights
on.

Block  at least  60%  of D2 receptors

Since  no  antipsychotic  (except  perhaps  clozapine)  has  been
shown  to  be effective  if  fewer  than  60%  of dopamine  D2
receptors  are blocked,25,26 it is  critical  to  attain  a ther-
apeutic  drug  level  consistent  with  blocking  of  at least
this  number  of D2  receptors.  In  the  absence  of  clinically
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available  PET  (positron  emission  tomography)  scans  for
individual  patients,  the  next  best  thing  is  to  rule  out a phar-

macokinetic  failure  in  a  monotherapy  patient  who  is not
responding  to  standard  doses  of  antipsychotics  by  using  ther-
apeutic  drug  monitoring  and in cases  of  low  plasma  drug
levels  despite  adequate  dosing,  high  or  even  very  high  doses
are  called  for,  and  in this  context  are  not  really  high,  but
merely  adequate  for  that patient.24---26

Time  is a  drug

Some  patients  respond  much  better  to  an  antipsychotic  after
many  months  of  treatment,  and  in cases of  inadequate
response  where  the  situation  is  not  urgent,  consider  giving
very  long  treatment  periods  of  a monotherapy,  especially  an
atypical  antipsychotic.25,27

Are  you  sure the  diagnosis  is  schizophrenia?

Repeated  failure  to  respond  to  adequate  monotherapy  hav-
ing  ruled  out  pharmacokinetic  failure  means  re-considering
other medical  and neurological  illnesses,  drug  abuse  or  per-
sonality  disorders,  which  do  not  respond  to  antipsychotics.15

Consider  surreptitious  drug  abuse

Patients  who  are  activating  their  symptoms  due  to
undetected  substance  abuse  can  sabotage  monotherapy
trials.15---17

Consider  adding  a non-antipsychotic  to an
antipsychotic

For patients  with  affective  symptoms,  consider  an antide-
pressant,  mood  stabilizer,  lithium  or  even  a  short-term
benzodiazepine,  and  document  clear  improvement  without
unacceptable  side  effects  as  a  criterion  for  continuing  this
approach  as well.16,17

Define  the  therapeutic  target,  then  try
polypharmacy  with  two  antipsychotics

Some  symptoms  such  as  negative  and  cognitive  symptoms  of
schizophrenia  are  not  responsive  to  antipsychotics,  whereas
treatment  resistant  positive  symptoms  and impulsive  and
hostile  symptoms  can  definitely  be  responsive  both  to  high
dosing and  polypharmacy.  Although psychotic  and  impul-
sive  violence  may  be  responsive  to  high  degrees  of  D2
occupancy,21---27 psychopathic/predatory  violence  is  not.  If
you  don’t  know  where  you are going,  no  road  will  take  you
there,  so  define  potentially  treatable  therapeutic  targets
prior  to  instituting  polypharmacy  with  two  agents.  One  of
these  agents  may  need  to  be  a depot  antipsychotic  to assure
compliance  and  a  foundation  of consistent  daylong  D2  recep-
tor  occupancy  by one  of  the  agents,  with  the second  agent
being  given  to  ‘‘top  up’’ the first, aiming  for blockade  of
more  than  60%  D2  receptors.  Demonstrating  clear  clinical
improvement  without  unacceptable  side  effects  should  be a
criterion  for  continuing  this approach.

Monitor  drug  levels  of both  antipsychotics

To  document  compliance  and  the desired  goal  of high
degrees  of  receptor  occupancy,  it  is  prudent  to monitor  the
therapeutic  blood  levels  of both  agents.24

Discontinuation  trial

Although  it  is  tempting  to leave  well  enough  alone  if  the
heroic  and  possibly  controversial  polypharmacy  intervention
is  selected,  it  may  be  prudent  nevertheless  to  attempt  a
trial  at conversion  to  monotherapy  just  to  prove  that  long-
term  polypharmacy/combinations  are necessary.15,23 In the
Essock  et  al.23 study,  for  example,  two-thirds  of  the  patients
successfully  switched  to  monotherapy,  thus  documenting  the
need  for return  to long-term  polypharmacy  in the other  one-
third.

Reinstitute  polypharmacy  long  term  if relapse
documented

On  the other  hand,  relapse  when  switching  to  one  agent  is
justification  for  long  term  maintenance  treatment  with  two
antipsychotics.15---17,23

We  should  grasp  this opportunity  to  debate  the issue  of
antipsychotic  polypharmacy,  and  define  treatment  guide-
lines  to  improve  the  treatment  of schizophrenia  by  defining
who  are the candidates  for  polypharmacy/augmentation,
rather  than  continuing  to try  to  deny  this approach  to  every-
one.

References

1. Verdoux H, Tournier M, Bégaud B. Antipsychotic prescribing
trends: a review of  pharmaco-epidemiological studies. Acta
Psychiatr Scand. 2010;121:4---10.

2. Nielsen J, le  Quach P, Emborg C, Foldager L, Correll CU. 10-Year
trends in the treatment and outcomes of  patients with first-
episode schizophrenia. Acta Psychiatr Scand. 2010;122:356---66.

3. Baandrup L, Allerup P, Lublin H, Nordentoft M, Peacock L,
Glenthoj B. Evaluation of a multifaceted intervention to limit
excessive antipsychotic co-prescribing in schizophrenia out-
patients. Acta Psychiatr Scand. 2010;122:367---74.

4. Correll CU, Rummel-Kluge C, Corves C, Kane JM, Leucht S.
Antipsychotic combinations vs  monotherapy in schizophrenia:
a meta-analysis of randomized controlled trials. Schizophr Bull.
2009;35:443---57.

5. Kapur S, Roy P, Daskalakis J,  Remington G,  Zipursky R.  Increased
dopamine d(2) receptor occupancy and elevated prolactin level
associated with addition of  haloperidol to clozapine. Am J  Psy-
chiatry. 2001;158:311---4.

6. Ray WA,  Chung CP, Murray KT, Hall K, Stein CM. Atypical antipsy-
chotic drugs and the risk of  sudden cardiac death. N Engl J Med.
2009;360:225---35.

7. Stahl SM. Antipsychotic polypharmacy. Part I: Therapeutic
option or dirty little secret? J Clin Psychiatry. 1999;60:425---6.

8. Stahl SM. Antipsychotic polypharmacy. Part 2.  Tips on  use and
misuse. J  Clin Psychiatry. 1999;60:506---7.

9. Stahl SM. Antipsychotic polypharmacy: squandering precious
resources? J  Clin Psychiatry. 2002;63:93---4.

10. Stahl SM, Grady MM. A critical review of  atypical antipsychotic
utilization: comparing monotherapy with polypharmacy and
augmentation. Curr Med Chem. 2004;11:313---27.

http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0005
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0010
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0015
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0020
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0025
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0030
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0035
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0040
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0045
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0050


100  S.M.  Stahl

11. Stahl SM. Focus on  antipsychotic polypharmacy: evidence-based
prescribing or prescribing-based evidence? Int J Neuropsy-
chopharmacol. 2004;7:113---6.

12. Stahl SM, Grady MM. High-cost use of  second-generation antipsy-
chotics under California’s Medicaid Program. Psychiatr Serv.
2006;57:127---9.

13. Stahl SM. Antipsychotic polypharmacy: evidence based or emi-
nence based? Acta Psychiatr Scand. 2002;106:321---2.

14. Stahl S,  Freudenreich O, Goff D. A  successful antipsy-
chotic combination trial. Quo Vadis? Acta Psychiatr Scand.
2004;110:241---2.

15. Stahl SM. Antipsychotic polypharmacy: never say never, but
never say always. Acta Psychiatr Scand. 2012;125:349---51.

16. Ritsner MS. Polypharmacy in psychiatric practice: use of
polypharmacy in the ‘‘Real World’’, vol. I.  New York: Springer
Verlag; 2013.

17. Ritsner MS. Polypharmacy in psychiatric practice: use of
polypharmacy in the ‘‘Real World’’, vo1. II. New York: Springer
Verlag; 2013.

18. Stahl SM. Case 12: The scary man with only partial symptom
control on  clozapine. In: Case studies: Stahl’s essential psy-
chopharmacology. New York: Cambridge University Press; 2011.
p. 129---32.

19. Stahl SM. Case 21: The woman who has always been out of
control. In: Case studies: Stahl’s essential psychopharmacology.
New York: Cambridge University Press; 2011. p. 237---40.

20. Stahl SM. Case 27: The psychotic arsonist who burned his house
and tried to burn himself. In: Case studies: Stahl’s essential psy-
chopharmacology. New York: Cambridge University Press; 2011.
p. 309---14.

21. Stahl SM. Case 39: The psychotic sex offender with grandiosity
and mania. In: Case studies: Stahl’s essential psychopharmaco-
logy. New York: Cambridge University Press; 2011. p. 451---6.

22. Längle G, Steinert T, Weiser P, Schepp W, Jaeger S, Pfiffner
C, et  al. Effects of polypharmacy on outcome in patients with
schizophrenia in routine psychiatric treatment. Acta Psychiatr
Scand. 2012;125:372---81.

23. Essock SM, Schooler NR, Stroup TS, McEvoy JP, Rojas I, Jackson
C, et al. Effectiveness of switching from antipsychotic polyphar-
macy to monotherapy. Am J  Psychiatry. 2011;168:702---8.

24. Morrissette DA, Stahl  SM. Should high dose or very long-term
antipsychotic monotherapy be considered before antipsychotic
polypharmacy? In: Ritsner MS, editor. Polypharmacy in psychia-
try practice. London: Springer; 2013.

25. Stahl SM. Stahl’s essential psychopharmacology. 4th ed. New
York: Cambridge University Press; 2013.

26. Stahl SM. How to dose a psychotropic drug: beyond therapeu-
tic drug monitoring to genotyping the patient. Acta Psychiatr
Scand. 2010;122:440---1.

27. Morrissette DA, Stahl SM. Optimizing outcomes in schizophre-
nia: long-acting depots and long-term treatment. CNS Spectr.
2012;17:10---21.

http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0055
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0060
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0065
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0070
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0075
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0080
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0085
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0090
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0095
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0100
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0105
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0110
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0115
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0120
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0125
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0130
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135
http://refhub.elsevier.com/S2173-5050(13)00003-4/sbref0135

	Emerging guidelines for the use of antipsychotic polypharmacy
	Which are the patients who do not respond to antipsychotic monotherapy?
	Beyond current guidelines
	A dozen suggestions for using antipsychotic polypharmacy (see Table 1)
	First, try monotherapies
	Don’t forget clozapine
	Get therapeutic blood levels
	Block at least 60% of D2 receptors
	Time is a drug
	Are you sure the diagnosis is schizophrenia?
	Consider surreptitious drug abuse
	Consider adding a non-antipsychotic to an antipsychotic
	Define the therapeutic target, then try polypharmacy with two antipsychotics
	Monitor drug levels of both antipsychotics
	Discontinuation trial
	Reinstitute polypharmacy long term if relapse documented

	References


