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Irritabilità: 
46%

Apatia: 
48%

Ansia:
68%

Depressione:
69%

hanno almeno 1 sintomo
neuropsichiatrico, in una
popolazionecon età media di
70 aa e una durata media di
malattia di 5 aa

87%
Kulisevskyet al, 2008

Disinibizion
e: 11 %

Comport. 
Motori 

aberranti 13%

Allucinazioni
16%

Agitazione 

22%
Euforia: 

12%
Deliri
14%



Depressionin PD 
Unmetneeds

× Depressionis the factor mostsignificantlyassociatedwith QoL andis
an important contributor to caregiverdistress (Hobson et al., 1999;
Schraget al, 2000)

× In generalpracticeregistries, 64% of PDpatients reported clinically
significantdepressionon GDSscalebut only 7% were treated with
ADs(Mearaet al., Age Ageing 1999;28:38)

× In a movementdisorderclinic,34%of patientsmet diagnosticcriteria
for depressive disorder, but 65% were not treated with ADs
(Weintraub, JGeriatrPsychNeurol, 2003;16:178-83)

×Over1000PDpatientsin 6 countries, 50%hadsignificantdepression
as measuredby BDI, however only 1% of patients had revealed
depressivesymptomsto the clinicians(GPDS,Mov Disord 2002;17:60-67)



× Inclusioncriteria: Antidepressant
treatment in PD reportingoutcome
measure

× 27 studiesfrom 1965 to 2003; total 
patient population=772 subjects

× 16/27 werespecificallydesignedfor
depressionin PD

× Only11/27 studiessuitablefor
meta-analysis

× Only2 studieswith DoubleBlind
versus placebo design



Depression in PD

Under recognized

Misdiagnosed

Under treated





Depression: NICE criteria

Depressive syndrome

AFFECTIVE
domain

COGNITIVE 
domain

PHYSICAL

domain
BEHAVIORAL

domain

Low mood

Pessimism

Desperation

Guilty feeling

Suicide ideation

Weight change

Insomnia

Loss of libido

Somatic symptoms

Aches and pain

Anhedonia

Slowness

Hypomimia

Irritability

Anxiety

Modifiedfrom NICE: National Instituteof ClinicalExcellence

Slowness of thinking

Attention , memory
reduction

Guilty ideas

Self reproching
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Cheng-Che Shen, Neurology2013
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Periodo di follow-up

4,636 p. con depressione

18,544 controlli

Malattia di Pakinson1,42% (p< 0,001)

Rischio di MP aumenta quando cô¯ una 

diagnosi  di depressione HR=3.24

l'età è più alta nei pazienti con depressione e

PD rispetto ai pazienti depressi non PD;

Depressione difficile da trattare è un fattore di 

rischio per MP indipendente



8166 PD patients

46755 individuals
without PD



NON MOTOR SYMPTOMS 
wereassessedby a custom-
made questionnaire in 109 
newly diagnosed untreated 
PDpatientsand 107 controls

Å Anhedonia, apathy, memory complaints and inattention
occurredmore frequently duringthe 2-yearpremotor period

Å Smell loss, mood disturbances,taste loss,excessivesweating,
fatigue, and pain were more frequently reported in the 2- to
10-yearpremotor period

Å Constipation, dream-enacting behavior, excessive daytime
sleepiness, and postprandial fullness were frequently
perceivedmore than 10yearsbeforemotor symptoms.

Mov Dis2014



Alexander Storch,
Neurology2013

Nonmotor fluctuationsin Parkinson 

disease
Severity and correlation with motor complications

Fluttuazioni non motorie (NMS) presenti nel 100% dei pz con fluttuazioni motorie, 
tutti i SNM sono peggiori nelle fasi OFF

[ŀ ƎǊŀǾƛǘŁ ŘŜƛ ba{ ƴƻƴ ŎƻǊǊŜƭŀ Ŏƻƴ ƭΩŜƴǘƛǘŁ ŘŜƭƭŜ ǾŀǊƛŀȊƛƻƴƛ ƳƻǘƻǊƛŜ

in circa 2/3 dei pz
ƭΩŀƴǎƛŀ Ŝ ƭŀ 
depressione erano 
presenti solo in fase 
off



Barone et al,2009 



ÅLa diagnosi dovrebbe essere fatta seguendo i criteri DSM-V

ÅLa depressione sub-sindromica dovrebbe essere inclusa come 

categoria diagnostica negli studi

Å Il momento della valutazione dovrebbe essere  (on o off)

ÅPer i paziente con demenza dovrebbero essere  interrogati i caregivers

ÅLôanedoniadovrebbe essere considerata solo sulla base della perdita di 

piacere. 

Depressione/MP

Mov Disord2006



[

Depressione/MP

I sintomi di depressione in MP sono diversi 

rispetto  a quelli solitamente presenti nella 

depressione primaria:  i pazienti con MP 

hanno meno senso di colpa, meno biasimo 

ma maggiore irritabilità, tristezza che 

correlano con lo stato di salute, raro il 

suicidio.
Depressionin Parkinson's disease
Must be properly diagnosed and treated to avoid serious morbidity
BMJ VOLUME 320 13 MAY 2000



Associata con aumento della disabilità

Peggiora la qualità della vita

Tende ad essere sottodiagnosticata
sottotrattata

Solo 20-26% dei p. con MP 
e depressione ricevono un 
trattamento

(Richard IH, Neurology.1997 Oct)
(WeintraubD. J GeriatrPsycNeurol2003)

Depressione/MP

http://www.ncbi.nlm.nih.gov/pubmed?term=Richard IH[Author]&cauthor=true&cauthor_uid=9339713


Scale cliniche depressione in MP

screening monitoraggio

HAM-D

MADRS
UPDRS

BDI I-II
GDS

Scala clinica Cut-off suggerito nella MP

Hamilton Depression (HAM-D) 9-10

Beck Depression Inventory (BDI) 13-14

Geriatric Depression Scale 30 (GDS 30) 9-10

Geriatric Depression Scale 15 (GDS 15) 4-5

Montgomery-Asberg Depression Rating Scale (MADRS) 14-15

+frequentementeutilizzate

breve, 
autosomministrata, 
risposte si/no

Depressione/MP



Prevalenceof Depressive Disorder and 

Depressive symptomsin PD

Major depression: 17%

Minor depression: 22%

Dysthymia: 13%

Reijnderset al., Mov Disord 2007

Clinically significant

depressive symptoms: 36.1%

Depression/PD
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ά59tw9{{Lhbέ ƛƴ t5Υ
what should we treat?

×Depressive Disorder ?

(Major, Minor, Dysthimia)

×Depressive Symptoms ?

×DSM-V criteria for 

Diagnosis of depression

×screening for depressive 

symptoms



Low mood Anxiety
Depression

Depressionin PD: not ONE disease



DEPRESSIONE E SEROTONINA

Pazienti  con MP

Ridotti trasportatori SERT nella regione orbitofrontale, corteccia del cingolo, 
insula, amigdala e ippocampo

(KishS. Brain 2008)

(GuttmanEur J. Neurol2007) 

(AlbinJ. Cereb. BloodFlow Metab2008)

Riduzione dei livelli di 5-HT e dei trasportatori SERT a livello  
striatale (soprattutto caudato)

Riduzione dei neuroni serotoninergicinucleo dorsale del rafe 

Pazienti con MP e depressione

Ridotta ecogenicitànel rafe mesencefalico alla sonografia transcranica

(Pauls, J Neuropathol. Exp. Neurol. 1991)

(Berg, J. Neurol. 1999)



Naturalhistoryof degenerative parkinsonism

Department of Clinical and Experimental Medicine, University of Pisa

Possiblecorrelationanatomo-clinic

SALAT D et al., Lancet Neurology 2016



11C-DASB
11C-MADAM

Serotonin
transporter

5-HT

Imaging 

serotonin terminal function

AADC
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5-HTP

5-HT
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11C-DASB 

Serotonin transporter

11C-WAY100635

Serotonin HT1A receptor

123I-FP-CIT 

Serotonin and Dopamine 

transporter 

PET/SPECT ligands 

11C-AZ10419369 

Serotonin HT1B receptor

18F-altanserin 

Serotonin HT2A receptor



[11C]DASB bindingpositivelycorrelatedwith 

depressionbutnot with diseaseseverity/duration.

wide-spread increasein [11C]DASB in 

PD/depression

1. dorsolateral cortices

2. prefrontal cortices



Lower uptake in depressed
vs non-depressedPD

Å 8 non depressed
PD patients

Å 4 depressedPD 
patients

Ballangeret al 2011



x= 6 p<0.001 y= 8 p<0.001

y= -1 p<0.01z= 43 p<0.001

z= 10 p<0.001

Lower 11C-DASB uptake 

in  PD with depression

7 PD depr < 7 PD without depression

amygdalacingulate

cingulate

thalamus

thalamus

striatum

Courtesy of Nicola Pavese



Autore

anno
Campione Disegno Farmaco

Scala 

usata

Risultati
(decremento punteggio 

scala)

Followup

Leentjens
200333

6

6
Doppio cieco

Sertralina

Placebo
MADRS

-9

-11
10 settimane

Fregni
200434

21

21
Doppio cieco

Fluoxetina

TMS

HAM D 

/BDI

-9§/ -8§

-10§/ -8§
8 settimane

Serrano Duenas
200235

37

40
Randomizzato

Fluoxetina

Amitriptilina
HAM D

Inefficace

Efficace 
12 mesi

Avila
200336

7

9
Randomizzato

Fluoxetina 

Nefazodone
BDI

Ugualmente 

efficaci §
12 settimane

Antonini
200637

12

11
Doppio cieco

Sertralina

Amitriptilina
HAM D

-12§

-11§
3 mesi

Barone
200638

33

34
Doppio cieco

Pramipexole

Sertraline
HAM D

-10§

-9§
12 settimane

Devos
200823

16

15

17

Doppio cieco

Placebo

Citalopram

Desimipramina

MADRS

-9

-14*

-20*

4 settimane

Menza
200921

17

18

17

Doppio cieco

Placebo

Paroxetina

Nortriptilina

HAM D

-4

-6

-11*

8 settimane

Richard
201224

39

42

34

Doppio cieco

Placebo

Paroxetina

Venlafaxina ER

HAM D

-6.8

-13*

-11*

12 settimane

* differenza significativa rispetto al placebo

§ differenza significativa rispetto al basale

Studi ǎǳƭƭΩǳǘƛƭƛȊȊƻ Řƛ {{wL ƴŜƛ ǇŀȊƛŜƴǘƛ Ŏƻƴ aŀƭŀǘǘƛŀ Řƛ tŀǊƪƛƴǎƻƴ Ŝ ŘŜǇǊŜǎǎƛƻƴŜ 
(2003-2013)



Efficacy and Acceptability of selective serotonin
reuptake inhibitors for the treatment of depression in Parkinson's disease: 

a systematic review and
meta-analysis of randomized controlled trials

PetrosSkapinakiset all.

BMC Neurology 2010, 10:49

Å Il 63% degli antidepressivi prescritti sono SSRI e nel 7% sono TCA.
Å/Ωŝ ŀƴŎƻǊŀ ƛƴŎŜǊǘŜȊȊŀ ǎǳƭƭΩŜŦŦƛŎŀŎƛŀ ŘŜƎƭƛ {{wL ƴŜƭƭŀ ŘŜǇǊŜǎǎƛƻƴŜ ƛƴ atΦ
Å I risultati di questo studio mostrano che la pratica clinica attuale non 

è supportata da forti evidenze.

Trattamento  della depressione in MP

Depressione/MP



Depression and PD: clinical features

Anhedonia

Low mood and impaired interest or 

ability to experience pleasure

Core symptom
Other clinical features:

1. Altered sleep patterns

2. Change in weight

3. Loss of libido

4. Psychomotor retardation

5. Reduced energy

Starkstein, MovDisord 2008





Imaging del rilascio di dopamina

10% di riduzione

del 11C raclopride

BP riflette un 

incrementodi 5 

volte del rilascio di 

Dopamina



Journal of PsychiatricResearch, 2006



DAergic 

PRE -

SYNAPTIC 

NEURON

DAT      

Tracer

PET SPECT
POST -

SYNAPTIC 

NEURON 

DAT TRACER BINDING = Density of DAergic terminals

Healthy Control Parkinsonôs disease

11C-RTI 32
18F-CFT
123I -beta CIT 
123I -FP-CIT
123I -altropane
99mTc-TroDAT



Depressive symptomsin Parkinson'sdiseaseare related to 
reduced[123I]FP-CIT binding in the caudate nucleus.

Vriend2014



Frosini D, et al 2015

aŜǎƻƭƛƳōƛŎ ŘƻǇŀƳƛƴŜǊƎƛŎ ŘȅǎŦǳƴŎǘƛƻƴ ƛƴ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ-
depression: evidence from a 123I-FP-CIT SPECT investigation

Pd-nd (35) PD-d (15)

Mean±SD Mean±SD

Age at onset (years) 68.3±7.1 66.1±5.5

Disease duration (years) 1.2±1.0 1.0±0.5

Age at scan (years) 67.1±6.9 66.8±5.4

UPDRS II 5.8±3.6 7.0±3.4

UPDRS III 15.6±7.0 15.7±5.3

MMSE 27.9±1.7 27.5±1.3

BDI* 2.5±0.9 16.8±3.8

Left caudate FP-CIT uptake 3.2 ±1.2 3.4± 1.1

Right caudate FP-CIT uptake 3.3±1.1 3.4 ±1.1

Left putamen FP-CIT uptake 1.7± 1.0 1.8 ±0.9

Right putamen FP-CIT uptake 1.8± 0.8 1.2 ±0.8



Pramipexolefor the treatment of depressive symptoms
ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜΥ ŀ randomised,

double-blind, placebo-controlled trial
Paolo Barone, Werner Poewe, Stefan Albrecht, Catherine Debieuvre, Dan Massey, Olivier Rascol, Eduardo Tolosa, 
Daniel Weintraub

Lancet Neurol2010; 9: 573ς80

Miglioramento dello score
Beck depression Inventory
(BDI), Geriatric Depression
Scale(GDS),UPDRSII e EQ-
5Dvsplacebo

[ΩŜŦŦŜǘǘƻ ŘŜƭ ǘǊŀǘǘŀƳŜƴǘƻ ǎǳƛ ǎƛƴǘƻƳƛ ŘŜǇǊŜǎǎƛǾƛ ŝ 

stato per un 80%diretto sulla depressione 

valutato con la BDI per un 20%  indiretto legato 
ŀŘ ǳƴ  ƳƛƎƭƛƻǊŀƳŜƴǘƻ ŘŜƭƭΩ ¦t5w{ LLL

Trattamento  della depressione in MP

Depressione/MP



PD (#90)

%

HC (#90)

%

Major Depression 21.1* 3.3

Dysthymia 18.8* 4.4

DAP 30* 3.3

Anxiety 11.1 14.4

DOC 3.3 2.2



Mov Disord2010



Depressedcomparedto non depressed: dopaminergicand 
noradrenergicdenervation

Locus coeruleus

Medial thalamus

Left 

Ventral

striatum

Right Amigdala

Remy et al, Brain 2005

[11C]RTI 32 PET



BiochemicalPharmacology, 2007
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Frisinaet al, 2009 modified
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Mapping the norepinephrine transporter : 

NETSCAN

A Varrone et al, 2010

http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6WNP-4SMNXTP-C&_image=B6WNP-4SMNXTP-C-9&_ba=&_user=793840&_coverDate=08/15/2008&_rdoc=1&_fmt=full&_orig=search&_cdi=6968&_pii=S1053811908006666&view=c&_isHiQual=Y&_acct=C000043460&_version=1&_urlVersion=0&_userid=793840&md5=75bab3d3148a25a8e91b72e7990ad267
http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6WNP-4SMNXTP-C&_image=B6WNP-4SMNXTP-C-9&_ba=&_user=793840&_coverDate=08/15/2008&_rdoc=1&_fmt=full&_orig=search&_cdi=6968&_pii=S1053811908006666&view=c&_isHiQual=Y&_acct=C000043460&_version=1&_urlVersion=0&_userid=793840&md5=75bab3d3148a25a8e91b72e7990ad267


Weintraubet al, 2010

Atomoxetine treatment wasnot efficaciousfor the treatment of clinicallysignificant
depressive symptoms in PD, but was associated with improvement in global
cognitiveperformanceanddaytimesleepiness



115pazientiDoppio cieco vs placebo,randomizzato

venlafaxina

paroxetina

12 settimane
placebo

weeks

SSRIe SNRIsonopiù efficaci 
per il trattamento della 
depressione in MP del placebo

HAM-D

A randomized, double-blind,

placebo-controlled trial of antidepressants in

Parkinson diseaseParkinson disease

I.H.Richard,
Neurology2012



A non-comparativeassessmentof tolerability
and efficacyof duloxetine in the treatment of
depressedpatients with Parkinson'sdisease.

Trattamento  della depressione in MP

Studio multicentrico, non comparativo, open-label (151 pazienti)

tollerabilità

sicurezza

efficacia
Duloxetina60mg 12 settimane 

Pazienti con MP e 
depressione Maggiore

U. BonuccelliExpert OpinPharmacolther2012

Miglioramento significativo
HAM-17, PDQ39

BDI, CGI-S, PGI-I



Depressivesymptoms are associated 
whit cholinergic deficit in PD 

(corrected for MMSe)

Å18 PD (6 PDD)
Å10 HS

ü[11C]PMP PET 
(attivita Ach Esterasi)

üCornell Scale for 
Depression



2013



sadness anxiety anhedonia apathy

DEPRESSION

ACETHYLCOLINEDOPAMINENORADRENALINESEROTONIN



Depression-Fatigue-Pain
An uniquesyndrome?

Pain

Fatigue

Depression

Apathy



NMS frequency(%) and PD severity:
PRIAMO STUDY 

Disease severity as Hoehn & Yahr score

N=1072

1 1.5ï2 2.5ï3 4ï5

Pain 50.9 58.6 67.1 79.6

Urinary 43.1 51.7 68.3 89.8

Sleep dysfunction 47.9 60.6 75.4 81.6

Fatigue 37.7 56.5 68.9 81.6

Apathy 24.6 26.8 36.6 49.0

Attention/memory 37.7 40.4 51.7 65.3

Skin 14.4 19.8 34.5 32.7

Psychiatric 61.1 63.3 73.2 83.7

Respiratory 9.6 15.5 22.8 30.6

Gastrointestinal 45.5 54.4 76.9 73.5

Adapted from: 
Antonini A et al. The PRIAMO study: background, methods and recruitment. Neurol Sci 2008;29 (2):61ï5. 
Barone P et al. The PRIAMO study: A multicenter assessment of nonmotor symptoms and their impact on quality of life in Parkinson's disease. Mov
Disorders 2009;15;24(11):1641ï9.



8166 PD patients

46755 individuals
without PD



NON MOTOR SYMPTOMS 
wereassessedby a custom-
made questionnaire in 109 
newly diagnosed untreated 
PDpatientsand 107 controls

Å Anhedonia, apathy, memory complaints and inattention
occurredmore frequently duringthe 2-yearpremotor period

Å Smell loss, mood disturbances,taste loss,excessivesweating,
fatigue, and pain were more frequently reported in the 2- to
10-yearpremotor period

Å Constipation, dream-enacting behavior, excessive daytime
sleepiness, and postprandial fullness were frequently
perceivedmore than 10yearsbeforemotor symptoms.

Mov Dis2014



Edgar Degas (1834-1917). Melancholy, late 1860s, French.  Oil on canvas.
Courtesy of The Phillips Collection, Washington, DC.



ÅA total of 402 patientswereenrolledand 
394 patientscompletedthe PFS-16 
questionnairewith a PFS-16 meanscore of
2.87 ± 0.99. 

Å 136 patients (33.8%) reported distressing 
fatigue (PFS-мс ƳŜŀƴ ǎŎƻǊŜ җоΦоύ

ÅPatientswith distressingfatiguewereolder
and hada longerdurationof PD than those
without distressingfatigue. 

ÅFamale gender wasa riskfactor to develop
fatigue



ÅThe presenceof distressingfatiguewas
associatedwith

ÅHighertotal UnifiedtŀǊƪƛƴǎƻƴΩsDisease
Rating Scale (UPDRS) scores

ÅPoorerqualityof life (39-ƛǘŜƳ tŀǊƪƛƴǎƻƴΩs
DiseaseQuestionnaire[PDQ-39])

ÅWorsesocial and psychologicalbehaviors
ÅHigherseverityof depressive symptoms
ÅHigherprevalenceof sleepdisorders



ALL SUBJECTS - 349

PD WITHOUT FATIGUE 
AT BASELINE - 221

PD WITH FATIGUE AT 
BASELINE - 128STUDIO ELLDOPA

Fatigue is a frequent symptom 
in early, untreated, non-
depressed patients with 
Parkinson disease . 

Fatiguewasassociatedwith the severityof PD,andprogressedlessin patients treated with levodopa.



- 10 healtysubjects
- 7 PD patientswith 
fatigue
- 8 PD patients
without fatigue

Right cingulate and 
right thalamus

Right and left 
striatum and left 

cingulate

Right and left  
striatum andright 
and left thalamus

Right and left  
cingulatus

Right and left  
striatum and left 

amygdala

11C-DASB 
uptake



Take home message

ωLa depressionenella MP è sindromepremotoria, molto 

frequente durante la malattia, e fattore di peggioramento

dellaqualità dellavita

ωIl suoriconoscimentoè cruciale: spessosottodiagnosticata, e 

sottotrattata

ωPiucheunadiagnosiformale dovremoriconoscereI sintomi

depressivie trattarli in relazioneal loro differente substrato

neurochimico

ωNecessarioconoscerela multidimensionalitàdel quadroper 

un precoceed efficacetrattamento


