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Evolution	of	Schizophrenia	

Tandon	R,	et	al.	Schizophr	Res	2009;	110(1-3):	1-23;	



Epidemiology	of	schizophrenia	
•  Median	life<me	morbid	risk	

of	schizophrenia	7.2	per	
1,000	popula<on1		

•  Incidence	rate	varies	5-10	
fold	

•  More	common	in	males:	
1.4:11	

•  Earlier	age	of	onset	in	
males2	

	
	

Incidence	of	schizophrenia	in	selected	
studies	published	a7er	1985	(dark	bars	=	
WHO	studies)2	

1.	McGrath	J	et	al.	Epidemiol	Rev	2008;	30:	67–76;	2.	Messias	EL,	et	al.	Psychiatr	Clin	North	Am	2007;	30(3):	323–338.		



Mortality	

• People	with	schizophrenia	have	a	shorter	life	
span	than	the	rest	of	the	popula<on	

• Median	SMR	=	2.6	
• Contributors	for	all-cause	mortality	include:	

-		Suicide									-	Cardiovascular	disease	

•  SMR	rising	in	recent	decades	
•  Lifestyle	and	adverse	effects	of	medica<on	are	
both	likely	to	contribute	

SMR=Standardised	mortality	ra<o.	
McGrath	J	et	al.	Epidemiol	Rev	2008;	30:	67–76.		



Economic	burden	of	schizophrenia	in	England		

•  One-third	of	societal	costs	are	
direct	expenditure	on	health	
and	social	care	(ins<tu<ons	
and	community)	

•  More	than	half	is	a	result	of	
the	lost	produc<vity	of	people	
(through	unemployment	and	
premature	death)	

•  Remaining	costs	are	informal	
care	costs	(incurred	by	
families	and	carers)	

Cost	to	society:	
£11.8	billion	(£60,000	per	individual	with	schizophrenia)	per	year		
Cost	to	the	public	sector:	
£7.2	billion	(£36,000	per	individual	with	schizophrenia)	per	year	

Annual costs of schizophrenia to society and the public 
sector (£ per person with schizophrenia, 2010/11 prices) 

Figure adapted from: The Abandoned Illness: A report by the Schizophrenia Commission. 
November 2012. 

The	Abandoned	Illness:	A	report	by	the	Schizophrenia	Commission.	November	2012.	
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For	most	people	schizophrenia	is	a	severe,	
chronic	and	progressive	disease	

Clinical	and	pathophysiological	course	of	schizophrenia1,2	

•  Some	pa<ents	achieve	symptoma<c	remission	following	the	first	episode1	

•  The	majority	of	pa<ents	experience	a	fluctua<ng	course	of	schizophrenia,	characterised	by	
recurring	relapses,	which	results	in	func<onal	decline	and	las<ng	neurological	damage1-3	

1.	Lieberman	JA.	J	Clin	Psychiatry	2006;	67(10):	e14.	2.	Lieberman	JA,	et	al.	Biol	Psychiatry	2001;	50(11):	884-897.	
3.	Lieberman	JA,	et	al.	Biol	Psychiatry	2001;	49(6):	487-499.		



Goals of long-term therapy in 
schizophrenia1,2: 

•  to prevent future relapse; 
•  to reduce the severity of side 

effects and residual symptoms.  

 
1. Lehman AF, et al; for the Work Group on Schizophrenia. Practice guideline for the treatment of patients with 
schizophrenia. 2nd Edition. 2004; 2.Falkai P, et al. World J Biol Psychiatry. 2006;7(1):5-40. 



Some	patients	with	schizophrenia	may	achieve	
functional	recovery	with	effective	treatment	

•  In	a	3-year	prospec<ve	observa<onal	study	(SOHO),	adults	with	schizophrenia	
(n=6,642)	achieved:	

	

•  The	following	factors	were	significantly	associated	with	achieving	recovery	
•  Employment	(OR	8.7,	95%	CI	5.8–13.1;	P<0.0001)	
•  Independent	living	(OR	7.1,	95%	CI	4.8–10.7;	P<0.0001)	
•  Con<nuous	medica<on	(OR	2.3,	95%	CI	1.5–3.5;	P=0.0003)	
•  Social	ac<vity	(OR	1.5,	95%	CI	1.1–2.1;	P=0.00098)	
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Long-las<ng	symptoma<c	remission*	

Pa<ents,	%	

† 

‡ 

*	Defined	as	<4	in	the	CGI-SCH	posi<ve,	nega<ve,	cogni<ve,	and	overall	severity	score,	plus	no	inpa<ent	admission	for	≥24	months.	
†	Defined	as	achieving	an	EQ-5D	VAS	score	of	≥70	for	≥24	months.	
‡	Defined	as	employed/student,	plus	independent	living,	plus	ac<ve	social	interac<ons	for	≥24	months.			
	
CGI-SCH=Clinical	Global	Impression-Schizophrenia	scale;	OR=Odds	ra<o;	SOHO=Schizophrenia	Outpa<ents	Health	Outcomes;	VAS=Visual	analogue	scale.	
Novick	D,	et	al.	Schizophr	Res	2009;	108(1-3):	223-230.		
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A	variety	of	clusters	contribute	to	functional	
impairment	

FuncEonal	impairment2		
•  Ability	to	work	

•  Coping	with	self-care	
•  Establishing	social	

rela<onships	

PosiEve	symptoms1,2	
•  Delusions	

•  Disorganised	thought	
•  Disorganised	speech	

•  Hallucina<ons	

NegaEve	symptoms1	
•  Flat	or	blunted	affect	and		

emo<on	
•  Poverty	of	speech	(alogia)	

•  Inability	to	experience	pleasure	
(anhedonia)	

•  Lack	of	desire	to	form	
rela<onships	(asociality)	

•  Lack	of	mo<va<on		
(abulia)	

CogniEve	impairment1	
•  Episodic	memory	

•  Inappropriate	affect	
•  Execu<ve	func<on	
•  Working	memory	

Lack	of	insight2	

1.	Tandon	R,	et	al.	Schizophr	Res	2009;	110(1-3):	1-23;	2.	American	Psychiatric	Associa<on:	Diagnos<c	and	Sta<s<cal	Manual	of	Mental	Disorders,	Fiqh	
Edi<on.	Arlington,	VA,	American	Psychiatric	Associa<on,	2013.		
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Negative	Symptoms	
AffecEve	 CommunicaEon	 ConaEonal	 RelaEonal	

Blunted	affect—
including	deficits	in	
facial	expression,	
eye	contact,	
gestures,	and	voice	
pasern.		
	
In	mild	form,	
gestures	may	seem	
ar<ficial	or	
mechanical,	and	the	
voice	is	s<lted	or	
lacks	normal	
inflec<on.	Lisle	
spontaneous	
movement,	speak	in	
a	monotone,	and	
gaze	blankly	in	no	
par<cular	direc<on.	

Poverty	of	speech	
and	poverty	of	
content	of	speech.	
	
Alogia	
	
Mu<sm	
	
Vague	and	
generalized.		
	
Increased	latency.	or	
in	the	midst	of	

Lack	of	drive	or	goal-
directed	behavior.		
	
Avoli<on.		
	
Personal	grooming	
may	be	poor.		
	
Physical	ac<vity	may	
be	limited.		
	
Pa<ents	typically	
have	great	difficulty	
following	a	work	
schedule	or	hospital	
ward	rou<ne.		

Interest	in	social	
ac<vi<es	and	
rela<onships	is	
reduced	(asociality).		
	
Interpersonal	
rela<ons	may	be	of	
lisle	interest.		
	
Friendships	become	
rare	and	shallow,	
with	lisle	sharing	of	
in<macy.	
	
Contacts	with	family	
are	neglected.		
	
Sexual	interest	
declines.		



Cognitive	De:icits	in	Patients	with	Schizophrenia	and	Depression	

*p≤0.05,	**p≤0.01,	***p≤0.001	vs	control;	††p≤0.01,	†††p≤0.001	vs	pa<ents	with	depression.	
HAM-D,	Hamilton	Ra<ng	Scale	for	Depression;	PANSS,	Posi<ve	and	Nega<ve	Symptom	Scale.	

Rund	BR,	et	al.	Acta	Psychiatr	Scand.	2006;113:350-359.	

NeurocogniEve	test	scores	in	paEents	with	depression	(mean	HAM-D	22.4,	
	n=45),	schizophrenia	(mean	PANSS	75.6,	n=53)	and	control	subjects	(n=50)	
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Predicting	Outcomes	in	Schizophrenia	

NegaEve	 symptoms	 and	
cogniEve	 variables	 are	 not	
independent	 predictors	 of	
funcEoning	

Milev	P,	Am	J	Psychiatry.	2005;162:495-506.	
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‘Holistic’	approach	

Stahl	Essen<al	Psychopharmacology	2000	
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Assessing	severity	

Standardised	Tools:	
	
•  Brief	Psychiatric	Ra<ng	Scale	(BPRS)		
•  Posi<ve	and	Nega<ve	Symptom	Scale	(PANSS)	
•  Scale	for	the	Assessment	of	Nega<ve	Symptoms		
•  Schedule	for	the	Deficit	Syndrome	(SDS)	
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Assessing	severity	
Interview		-	difficult	to	fully	assess	or	differenEate	between	1ary	and	2ary:	
	
•  In	a	pa<ent	on	an<psycho<c	treatment	who	is	experiencing	psycho<c	symptoms	(e.g.,	

persecutory	delusions),	depressive	symptoms,	and	prominent	nega<ve	symptoms,	the	
clinician	can	only	guess	whether	the	nega<ve	symptoms	are	primary	or	secondary.	

•  In	a	pa<ent	who	is	socially	withdrawn	and	delusional,	withdrawal	may	be	secondary	to	
delusions	or	may	represent	a	primary	nega<ve	symptom.	

•  In	a	pa<ent	on	typical	an<psycho<cs,	a	flat	affect	may	be	caused	by	an<psycho<c-induced	
EPS	or	it	may	be	a	primary	nega<ve	symptom.	

•  A	disorganized	pa<ent	with	schizophrenia	and	depression	is	oqen	unable	to	convey	his	or	
her	feelings	coherently,	so	that	nega<ve	symptoms	secondary	to	affec<ve	disturbance	may	
oqen	be	mistaken	as	primary.	

•  Consider	whether	symptoms	are	specific	to	the	presumed	ae<ology,	such	as	guilt	and	
sadness	in	depression	or	cogwheeling	and	tremor	in	EPS.	

•  Treat	empirically,	and	monitor	whether	nega<ve	symptoms	improve.	If	they	improve	with	
an<depressant	treatment,	for	example,	then	depression	was	the	presumable	cause.	If	they	
improve	with	an<cholinergics,	they	were	presumably	secondary	to	EPS.	
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Treatment	

PRINCIPLES	

1.  Treat	posi<ve	symptoms	
2.  Ensure	compliance	
3.  Treat	EPSEs	
4.  Psychosocial	interven<ons	
5.  Treat	Depression	if	present	
	

	 	 	 	 	DO	SOMETHING……	
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Treatment	

PRINCIPLES	

1.   Treat	posiEve	symptoms	
2.  Ensure	compliance	
3.  Treat	EPSEs	
4.  Psychosocial	interven<ons	
5.  Treat	Depression	if	present	

	 	 	 	 	DO	SOMETHING……	



Major	Dopamine	Pathways	&	Possible	Relation	
to	Schizophrenia	Symptoms	

DA=Dopamine; EPS=Extrapyramidal symptoms; TD=Tardive dyskinesia. 
 
Adapted from Lieberman et al. CNS Drugs 2004;18:251-267 

•  negative symptoms 
•  cognitive dysfunction 
•  motivation 

dysfunction 

Mesolimbic 
pathway 

Nigrostriatal 
pathway 

(motor movement) 

Tuberoinfundibular pathway 
Prolactin secretion 

Mesocortical 
pathway 

positive symptoms 
(hyperdopaminergic): 
•  Delusions 
•  Hallucinations 
•  Disorganised thought, speech, 

behaviour 
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Treat	Positive	Symptoms	

Kane	J	Arch	Gen	Psychiatry	1988;45(9):789-96.	
Tandon	R	J	Psychiatric	Res	1993;27:341-7	
Stahl	Essen<al	Psychopharmacology	2000	
	

Typical	vs	Atypical	An<psycho<cs	
	
•  No	real	difference	in	efficacy	on	posi<ve	symptoms	

•  Atypical	an<psycho<cs	improve	nega<ve	symptoms	by	about	25%,	
compared	with	10	to	15%	improvement	with	typical	an<psycho<cs.	
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Treatment	

PRINCIPLES	

1.  Treat	posi<ve	symptoms	
2.   Ensure	compliance	
3.  Treat	EPSEs	
4.  Treat	Depression	if	present	
5.  Psychosocial	interven<ons	

	 	 	 	 	DO	SOMETHING……	
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Consequences	of	adverse	effects	

Physical	
morbidity	and	
mortality	

S<gma	
Reduced	
quality	of	

life	

Relapse	

Chronic	
symptoms	Adverse	

events	

Poor	
adherence	

Hamer S, Haddad PM. Br J Psychiatry Suppl. 2007;50:s64–70. 



Multiple	treatments	meta-analysis:	
Leucht	et	al.	(2013)		

Aim		
•  Create	hierarchy	for	15	an<psycho<c	
drugs	and	placebo	

•  Efficacy	and	major	side-effects	
•  Direct	and	indirect	comparisons		

Data	set	
•  212	RCTs		
•  Acute	schizophrenia	
•  43,049	par<cipants	
•  Mean	illness	dura<on:	12	years	
•  Mean	age:	38	years	

	
Network of comparisons for efficacy 

AMI=amisulpride; ARI=aripiprazole; ASE=asenapine;** CLO=clozapine; CPZ=chlorpromazine; HAL=haloperidol; ILO=iloperidone*; LURA=lurasidone; 
OLA=olanzapine; PAL=paliperidone; PBO=placebo; QUE=quetiapine; RCT=randomised controlled trial; RIS=risperidone; SER=sertindole; 
ZIP=ziprasidone*; ZOT=zotepine.*  
Leucht S, et al. Lancet. 2013;382(9896):951–62. 

‘the differences in efficacy between drugs were small’ 
 ‘Antipsychotics differed substantially in side-effects’ 

 
* Not licensed in the UK 

**Not licensed in UK for schizophrenia 





Antipsychotics  
& Weight Gain



Meta-analysis	of	antipsychotic	drug-induced	weight	gain	

•  Olanzapine	has	greater	
weight	gain	than	all	other	
an<psycho<cs	(except	
zotepine).	

•  Only	haloperidol,	lurasidone	
and	ziprasidone	do	not	
differ	significantly	from	
placebo.	

•  Apart	from	the	wide	range	
of	rela<ve	weight	gain	
reported	for	clozapine,	
three	non-overlapping	
groups	of	an<psycho<c	
drugs	can	be	dis<nguished.	

Iloperidone,	ser<ndole,	ziprasidone	and	zotepine	
are	not	licensed	in	UK.	
Asenapine	is	not	licensed	for	schizophrenia	in	UK.	Leucht	et	al,	2013	



Improving	adherence	
	
•  PaEent-specific	and	may	require	several	approaches	

–  Understand	the	pa<ent’s	knowledge,	beliefs	and	concerns	about	their	
illness	and	medica<on	and	any	poten<al	barriers	to	medica<on-taking	

•  Simple	pragmaEc	strategies		
–  Shared	decision	making	
–  Simplify	medica<on	regimens	
–  Managing	side	effects	

•  Psycho-educaEon	and	other	psychosocial	interven<ons	
•  Reminders	and	adherence	aids		

–  Daily	compartmentalised	pill	boxes,	electronic	reminders,	real-<me	
monitoring	

•  Financial	incenEves	
•  Service	based	intervenEons	
•  Long-acEng	injecEons	(LAIs)	

	
Haddad	et	al.	Pa<ent	Related	Outcome	Measures	2014;	5:	43-62	.	



Evidence	base	for	LAIs	vs	oral	drugs	
	

Non- 
randomised 
trials 

Prospective 
Observational 

Randomised 
controlled 

trials 
 

Clinical  
experience 

Retrospective 
Observational 

Discrepancy may reflect cohort bias and altered ecology in RCTs 

bb

LAI = oral 

b b= LAI 
superior to 

oral 

	
LAI=Long-ac<ng	injectable.		
Haddad	et	al.	Pa<ent	Related	Outcome	Measures	2014;	5:	43-62	.	
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Treatment	

PRINCIPLES	

1.  Treat	posi<ve	symptoms	
2.  Ensure	compliance	
3.   Treat	EPSEs	
4.  Psychosocial	interven<ons	
5.  Treat	Depression	if	present	

	 	 	 	 	DO	SOMETHING……	



Meta-analysis	of	antipsychotic	drug-
induced	extrapyramidal	side	effects	

• Risperidone,	
paliperidone,	
chlorpromazine	and	
haloperidol	inter	alia	
induce	significantly	
more	EPS	than	placebo.	

• Clozapine	uniquely	
induces	fewer	EPS	than	
placebo.	

	

Iloperidone,	ser<ndole,	ziprasidone	and	
zotepine	are	not	licensed	in	UK.	
Asenapine	is	not	licensed	for	schizophrenia	in	
UK.	

From	Leucht	et	al,	Lancet.	2013;	382	:951-62.	



•  Of	currently	available	an<psycho<c	drugs,	only	que<apine,	
clozapine	and	aripiprazole	are	free	of	a	dose-dependent	
emergence	of	EPS.			

•  For	clozapine	and	queEapine,	this	may	be	due	to:	

•  Weak	and	displaceable	antagonist	affinity	for	the	D2	receptor.	

•  For	aripiprazole:	
•  Par<al	D2	receptor	agonist	ac<vity.	

Receptor	mechanisms:	minimising	
EPSEs	

Reynolds	(2004)	J	Psychopharmacol	18,	340-345	



D2	partial	agonism	of	aripiprazole	and	
the	threshold	for	EPS	
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Antagonist	thresholds	for:	

inducEon	of	EPS	

anEpsychoEc	acEon	

Haloperidol	is	a	full	antagonist	
and	will	block	agonist	effects	of	
dopamine	at	the	D2	receptor.	

Aripiprazole	is	a	par<al	agonist	
and	will	par<ally	s<mulate	and	
par<ally	block	the	receptor.	

Reynolds	(2004)	J	Psychopharmacol	18,	340-345	
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Treatment	

PRINCIPLES	

1.  Treat	posi<ve	symptoms	
2.  Ensure	compliance	
3.  Treat	EPSEs	
4.   Psychosocial	intervenEons	
5.  Treat	Depression	if	present	
	

	 	 	 	 	DO	SOMETHING……	
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Psychosocial	Interventions		
…	builds	on	rela<onships	between	the	pa<ent	and	others	and	may	involve:		
	
•  social	skills	training	(living	skills,	communica<on,	conflict	resolu<on,	

voca<onal	skills,	etc.)		
•  voca<onal	rehabilita<on,	and		
•  psychotherapy.		
	
AcEvity-oriented	therapies	appear	to	be	significantly	more	effec<ve	than	
verbal	therapies.	
	
Goals	of	psychosocial	therapy:	
•  set	realis<c	expecta<ons	for	the	pa<ent	
•  stay	ac<ve	in	treatment	in	the	face	of	a	protracted	illness	
•  create	a	benign	and	suppor<ve	environment	for	the	pa<ent	and	caregivers	
	
In	early	studies	of	social	skills	training,	pa<ents	and	their	families	described	
enhanced	social	adjustment,	and	hospitaliza<on	rates	improved.	More	recent	
studies	have	confirmed	improved	social	adjustment	and	relapse	rates	but	
suggest	that	overall	symptom	improvement	is	modest.	
Tandon	Cur	Psychiatry	2002	1:9	
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Treatment	

PRINCIPLES	

1.  Treat	posi<ve	symptoms	
2.  Ensure	compliance	
3.  Treat	EPSEs	
4.  Psychosocial	interven<ons	
5.   Treat	Depression	if	present	

	 	 	 	 	DO	SOMETHING……	



Depression	is	associated	with	signiSicant	economic	costs	



Depression	adds	to	the	burden	of	disease	for	the	individual	



Depression	impacts	on	workplace	productivity	



Depression	is	clinically	heterogeneous	disorder	



DSM-V	classiSication:	MDD	symptoms	



Cognitive symptoms are 1 of 
the 9 diagnostic criteria for 
depression, defined as: 
	
“A diminished ability to think 
or concentrate, nearly every 
day (either by subjective 
account or observed by 
others)” 
	

According to the DSM-5, cognitive symptoms are a 
criterion for a major depressive episode 



Cognitive complaints in depressed patients 

42 

Percentage of individuals rating problems “Quite a bit” or “Very much” 
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•  “Moderate” cognitive complaints found in 27% of depressed patients (2% of control individuals) 
•  “Severe” cognitive complaints found in 13% of depressed patients (none in control individuals) 

Iverson GL, Lam RW. Ann Clin Psychiatry 2013;25:135-40 



Cognitive impairment in patients with depression 

43 

Douglas KM et al. Br J Psychiatry 2011;198:115-22 
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GMLT, Groton Maze Learning Test; ISLT, International Shopping List Task;  
SECT, Social Emotional Cognition Test; d, Cohen’s d effect size 



Cognitive dysfunction has functional consequences across several domains  

Hammar Å, Årdal G. Front Hum Neurosci 2009;3:26; 
Elliott R. Br Med Bull 2003;65:49-59 

Problems with planning 

Difficulties with memory 

Impaired ability to concentrate 

Slowness in responding 



Cognitive symptoms of depression have a negative impact on many 
aspects of the patient’s life1,2 

1. McIntyre RS, et al. Depress Anxiety. 2013;30(6):515-527; 
2. Hammar A, Ardal G. Front Hum Neurosci. 2009;3:26. 

Experience household and 
financial strain 

Struggle with a variety of 
attention-related tasks 

Unable to fully participate 
in family life 

Exhibit social irritability   

Have problems meeting 
expectations from society  

Find it difficult to 
participate in social life 

Find it difficult to maintain job 
performance 

Loss of focus 

Loss of productivity 



 Cognitive dysfunction interferes with treatment 

● Medication adherence 

●  Psychotherapy response 
–  All psychotherapy is, at least in part, learning-dependent 

–  Exposure therapy is explicitly learning-dependent 

–  Impairments in attention, memory and executive function impair response to  
cognitive behavioural therapy 

●  Psycho-education 
–  Treatment recommendations are more difficult for patients who are inattentive and  

memory impaired 

Whatever its cause, cognitive dysfunction can interfere with treatment  
for depression 



 Functional recovery: why is it important? 



 The ultimate goal of treatment in MDD is functional recovery 



 Barriers to achieving functional recovery 



Mean	propor<on	of	<me	DSM-IV	symptoms	are	present	during	3-year	follow-up	period	(n=267)	

Conradi et al. Psychol Med 2011;41(6):1165–1174 

Depressive	symptoms	persist	during	periods	of	remission	and	subsequent	depressive	
episodes	

Cognitive problems 
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Weeks of follow-up 

Core symptoms: depressed mood/diminished interest 
Lack of energy 
Sleeping problems 

Worthlessness/guilt 
Eating problems 
Psychomotor problems 
Death ideations 

1.00 

0.80 

0.60 

0.40 

0.20 

0.00 



Non-functional recovery: 
Subjective cognitive symptoms after treatment 
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Proportion of patients (n=117) in full or partial remission after  3 months of treatment reporting cognitive 
and physical impairment 

•  Cognitive dysfunction ranged from 30–50% of patients 
•  Symptoms may have been residual, adverse events or a combination 

Fava M et al. J Clin Psychiatry 2006;67:1754-9 

Items from the Cognitive and Physical Functioning Questionnaire 
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Patients with residual symptoms relapse earlier and at a 
faster rate than patients that have achieved remission. 



Residual symptoms can lead to faster relapse 



MDD is associated with hippocampal atrophy across all 
age groups 



Hippocampal volume correlates with the duration of 
untreated depression 



Neural correlates of cognitive impairment in depression 



The drugs we have today 
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New	drugs	with	mul<modal	ac<ons		
•  Vilazodonea	(USA):	SSRI	+	5-HT1A	agonist	
•  Vor<oxe<ne:	SSRI	+	effects	on	mul<ple	other	serotonin	receptors	

MAOI	 TCA	 SSRI	 Receptor		
antagonists	 SNRI	 NARI	 NDRI	 Melatonin	

agonist	

Phenelzinea	
Moclobemide	
	

Clomipramine	
Imipramine	
Amitriptyline	
	

Paroxe<ne	
Fluoxe<ne	
Sertraline	
FluvoxaminCit
alopram	
Escitalopra	

Mirtazapine	
Trazodone	
Mianserin	
	

Venlafaxine	
Milnacipran	
Duloxe<ne	
Desvenlafaxin	
	
	

Reboxe<ne	
?Que<apine	
	

Bupropiona	 Agomela<ne	

aNot	licensed/available	in	the	UK	

Slasery	DA	et	al.	Fundam	Clin	Pharmacol	2004;18:1-21;	Richelson	E.	Int	J	Neuropsychopharmacol	2013;16:1433-42	



Many current treatments do not address  
cognitive dysfunction 



Vortioxetine	is	a	multimodal	antidepressant	with	a	distinct	pharmacological	proSile	

 
1. Bang-Anderson et al. 2011; 2. Mørk et al. 2012; 
3. Vortioxetine SmPC; 4. Westrich et al. Poster at IFMAD 2012; 
5. Mørk et al. Poster at ECNP 2011; 6. Mørk et al. Poster at SOBP 2011; 
7. Pehrson et al. Poster at ECNP 2013; 8. Mørk et al. Poster at APA 2013 

Direct effects1,4 

5-HT1B partial agonist 

5-HT3 antagonist 

5-HT7 antagonist 

SERT inhibitor 

5-HT1D antagonist 

5-HT1A agonist 

Indirect effects5-8a 

↑ serotonin neurotransmission 

↑ noradrenaline neurotransmission 

↑ acetylcholine neurotransmission 

↑ dopamine neurotransmission 

↑ histamine neurotransmission 

↑ glutamate neurotransmission 

↓ GABA neurotransmission 

Receptor activity 

Reuptake inhibition 

Neurotransmitter system 
modulation 

Partial agonist1,2 

Antagonist1,2 

Inhibitor1,2 

Agonist1,2 

Vortioxetine 

5-HT7 

SERT 5-HT1A 

5-HT1B 

5-HT1D 

5-HT3 

Vortioxetine has a multimodal action that combines receptor activity and reuptake 
inhibition, leading to modulation of neurotransmission in several systems1-3 

Nus	&	Wilson	2015,	not	yet	published	



Vortioxetine improves cognitive performance in depression across 
multiple domains 



Vortioxetine related effects on cognition are mainly direct 

Duloxetine was included as  
active reference for study validation, not for 
comparison of effect sizes. 
 
DSST, Digit Symbol Substitution Test; HAM-
D24, Hamilton rating scale for Depression 24-
item version; RAVLT, Rey Auditory Verbal 
Learning Test. 

Katona C, et al. Int Clin Psychopharmacol. 2012;27(4):215-223. 

Direct effect on DSST, RAVLT acquisition and RAVLT delayed recall  
in patients ≥65 years 

Path analysis: Direct effect of vortioxetine on DSST 

Indirect effect 
17%  

DSST Vortioxetine 
5 mg 

HAM-D24 

Direct effect 83%  

Duloxetine direct effect: 26%   

Indirect effect 17%  

Duloxetine indirect effect: 74%   

RAVLT acquisition: 
Vortioxetine had a 71% direct 
effect (duloxetine 65%) 
 
RAVLT delayed recall: 
Vortioxetine had a 72% direct 
effect (duloxetine 66%) 



Vortioxetine on cognition and BOLD fMRI signals in remitted 
patients and control individuals 
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Regions of interest 

•  Target regions of the brain that have previously been shown to have altered 
activity in depression 

Courtesy	of	GM	Goodwin	

BOLD	fMRI,	blood-oxygen-level	dependent	func<onal	magne<c	resonance	imaging		



Summary 

v Negative Symptoms in Schizophrenia are associated with Cognitive Dysfunction and these 
symptoms ive symptoms are included in the diagnostic criteria for both Schizophrenia and 
Depression, and are common both at presentation and during remission 

v Negative and cognitive dysfunction have important functional consequences for patients 

v Cognitive dysfunction is 

v  Prevalent 

v  Pervasive 

v  Persistent 

v  Progressive 

v  Pertinent to patient-reported outcomes (eg QoL, psychosocial function) 

v  needs adequate assessment and treatment for the patient to achieve functional 
recovery 

 


