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v- Nevpootopipoctne (19538
Carlsson-Nobel 2000)

v [Hapoyeton 6oV EYKEQUAO

v [VOTPOmOC- 0 VEIOGVOTUGTIKOS
TP O DV,

3.4 0100POCLOUVOATOVACLIV

v 'BEVOEICT 610 KopoloyeveS shock,
TPOOLOL, KOPOTOYEIPOVPYIKES
EMEUPOIGELS, GO, KOPOIMKT]
OVETOPKELN, VEQPIKT] OVETAPKELNL



AVETTIOUUNTEC EVEPYEIEC

= Kaporoyyeloko cOeTnuo

VI (08 T 8()(58@) = KNX
TOYLKOPOTOY/ PPOOVKAPOTOL Keoahohyio/aviovyio
O PO s AloOopia

VITEP/VTTOTOG . .
P i = [ayypowvo TOV OKPpOV

AYYELOGVOTOAN (Lokpoypovia Depamein

= AVOTIVEVGTIKO GOGTIO, gE000ELs)

SOGITVOLO = ['00TpEVTEPLKO

VO TI0/ ELETOL



> ToVomuuIvEPYIKO GLGTH LG DOGTCETON GTiV
UAAAETIOPGT| TG OOTOULIVIG LE 2 DITOOOYEIS
DI &ID2 (1979 Kenabian & Calve)

> O DI vmo0o0yc0c eVOVETOL UE TOV. OVTOYMVIGTI
G PevCacemiviie SCH 23390

> Byvo 0 D2 vmoooyens etvor viwevHuvos vo
OVYVOPICEL TIC PODTLPOPOIVOVES (Spiperone,
haloperidol)
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» 1980 oV akoADTTOVTON S THTOL DITOOOYEDV.
D1, D2, D3, D4, D5
Dl -like family: D1 & D5
o 1 ﬁ
D2-like family D2, D3, D4
—

> Y0Py 0oV -EVOEICEIS Y10 DITOPEH Kol
GAA®V 2 VToooyemV D6, DT aALG 0EV YOV
KOOV TOVTOTOINOET



H opoesnpiomoinen tov D1 -like family Tpokaiet
71 Guvosen e oy TpotEivi] G — GThy.
OPUGTIPIOTOINGT TG WOEVOA-KOKANGNG

1 T1c evoOKDLTTAPLON COYKEVIPMONG TOV) 2%
uezopopen, cAMP (cyclic adenosine
monophosphate )

H opaetnpromoinen teov D2-like family kot
GUVOEGT] TOVG UE TNV TP@TEIV G — EUmO0ICEL
TV onurovpyiol tne CAMP eumooiCovios 1o
EVCLLO ALOEVOA-KDKAOIGT



a| CINS [Dopamine R, evpiekovsol GE O10UPOPES
TEPIOYES TOV) EVKEPOAOD) LIE OIPOPOVS TOTOVS
KO OLOUPOPES TOKVOTHTES PLOUICOVTUS TIG
OLOUDOPES VEVPOOPUOVIKEC AEITOVPYIES

a Non-CNS Dopamine R, evpickovtol GE
KOPOLO) & TVEDIOVES

D1, D2, D4, D5 aviyvedoviol 6Tny: wVEVUOVIKT
aPTNPIO
D4 vwoo0yEIC TOVTOTON DKV GTOVE KOATOVS



* O1 0y @VIGTEC TG OOTOLIVIG EVOIL YMUIKES
EVGELS 10V OPOIGTTPLOTOIOVV, TOVE VITOOOYEILS
UTODGIN TOD) LIOPIOD, TG OOTTOIVIG

* APOGTHPLOTOIONY. GTUOTOl LWEGEH) TV,
DITOOOYEDV KO TG TPpMTEWVNGC G, 00N YOVTHG
TEAUKO GE QAAOYT) TNG YOVIOLOKTG WETOYPOUPTG



Dopamine agonists

Benzazepines: Fenoldopam selective for dopamine receptor D1
Ergot-derivatives: Bromocriptine (Parlodel), Cabergoline (Dostinex)
Dihydroergocryptine, Lisuride, LSD, Pergolide (Permax) (Removed
from market in USA 2007)

Dihydrexidine-derivatives: Dihydrexidine, Dinapsoline,
Dinoxyline, Doxanthrine

Morphine-derivatives: Apomorphine (Apokyn),
Propylnorapomorphine

Piperazines: Aripiprazole, Piribedil

Others: Amantadine, Aplindore, Etilevodopa, Melevodopa,
Memantine, Pramipexole (Mirapex & Sifrol), Pukateine, Quinpirole,
Rimantadine, Ropinirole (Requip), Rotigotine (Neupro)



http://en.wikipedia.org/wiki/Fenoldopam
http://en.wikipedia.org/wiki/Bromocriptine
http://en.wikipedia.org/wiki/Cabergoline
http://en.wikipedia.org/wiki/Dihydroergocryptine
http://en.wikipedia.org/wiki/Lisuride
http://en.wikipedia.org/wiki/Lysergic_acid_diethylamide
http://en.wikipedia.org/wiki/Pergolide
http://en.wikipedia.org/wiki/Dihydrexidine
http://en.wikipedia.org/wiki/Dinapsoline
http://en.wikipedia.org/wiki/Dinoxyline
http://en.wikipedia.org/wiki/Doxanthrine
http://en.wikipedia.org/wiki/Apomorphine
http://en.wikipedia.org/wiki/Propylnorapomorphine
http://en.wikipedia.org/wiki/Aripiprazole
http://en.wikipedia.org/wiki/Piribedil
http://en.wikipedia.org/wiki/Amantadine
http://en.wikipedia.org/wiki/Aplindore
http://en.wikipedia.org/wiki/Etilevodopa
http://en.wikipedia.org/wiki/Melevodopa
http://en.wikipedia.org/wiki/Memantine
http://en.wikipedia.org/wiki/Pramipexole
http://en.wikipedia.org/wiki/Pukateine
http://en.wikipedia.org/wiki/Quinpirole
http://en.wikipedia.org/wiki/Rimantadine
http://en.wikipedia.org/wiki/Ropinirole
http://en.wikipedia.org/wiki/Rotigotine




7 XVeYETIGN| TG DEPOTMEING LE O MVIGTES
QOO G KO THV. OVOTTTOET| IVDOODE EKOUATGH S
TV, BaABIS Y 101Kd OTOV YOPHYOOVTOL | 0O0GELC
VIOU LEYOAL Y POVIKO) OLOIGTI [LO/TL

2 AQOpPW TEPIGOOTEPES 0O WL POAPIOEG

# |GTOAOYIKO-EVPTLLOITO) E0EIEAV, OLOIOTNTES LE TO
KOPKIVOEIOES, THV. PTG TOPOLYOV DY TNG
EPVGIPMOOVS EADPOG KO UE OWOPECIOY OV
(QoVOAOLPOLTVI)



| Pergolide & Cabergolide eivor 1ovpol oymVIGTES
TOV DIVOOOYEMY, TNG S-VOPOELTPVITTOLIIVIC 213

(S-HTZB) mwov ek@paCeTon oTis POABIOES

n H opoeTpromoinem ooV, DITOO0YEMV; OONYED GE
WIT@TUKT) OPOGT TMV, KOPOIUK®OV VOULOPANGTDV
7OV KOTOANYEL GE PAAPIOTKT) VOTAAGTO



O1 TAOKES TOV VHDOOVE 16TON), EMEKTEIVOVITOL
OIS YAMYIVES, 610 DIOPUABIONKO GUCTI LI
KOUL GTIC TEVOVTIEC YOPOEC






12,794 pts had at least 2 prescriptions for antiparkinsonian
medication and were 40—80 yr of age (1988-2005)

!

1377 Excluded ( heart-valve abnormalities, rheumatic
heart disease,congenital heart disease, congestive heart
failure/dilated cardiomyopathy, endocarditis/myocarditis,
carcinoid syndrome, users of other drugs)

|

11,417 pts included in the study cohort

31 pts validated and grouped according to
history of exposure to a dopamine agonist

Rene Schade et al NEJM 2007



Current Use of Dopamine Agonists and the Risk of Cardiac-

Valve Regurgitation

dopamine agonist:

Exposure Case Pts(31) Controls (663) | Adjusted Incidence-
nr 0/0 R R (95% CI)*
No current or recent use of a 19 (6 1) 530 (80) 1 '0

Bromocriptine

Abergoline

34(5)

4.9(1.5-15.9)

Lisuride

Pramipexole

23(3)

Ropinirole

23(3)

Rene Schade et al NEJM 2007



Valvular Heart Disease and the Use of Dopamine
Agonists for Parkinson's Disease: Background

s Ergot-derived dopamine receptor agonists, which
are {requently used m the treatment of
Parkinson’s disease, have been associated with
an increased risk of valvular hearnt disease.

n[n particular, pergolide, cabergoline, and
bromocriptine, all ergot-derived dopamine
receptor agonists, have been related to the
occurrence of valvular heart disease.

Zanettini et al. N Engl J Med; 2007



Valvular: Heart Disease and the Use of
Dopamine Agonists for Parkinson's Disease:
Study Design

245 patients total: 155 patients attending the out-patient service of the Parkinson Institute of the
Instituti Clinici di Perfezionamento, Milan between January and June 2005, and taking only one type
of dopamine agonist for Parkinson’s disease for at least 12 months and 90 control subjects
without Parkinson’s disease recruited from among relatives of patients, acquaintances of medical staff, or
referred to echocardiography laboratory for arterial hypertension or fithess evaluation
Convenience Sample.

/’\

Pergolide Cabergoline Non-ergot-derived Control
(€] o) ] Group dopamine agonists Subjects
n=64 n=49 n=42 01=¢0)

1 transthoracic echocardiographic examination

s Secondary Endpoint: Leaflet thickening, Mitral-valve tenting area

Zanettini et al. N EIJM 2007



Valvular Heart: Disease and the Use of:
Dopamine Agonistis for Parkinson's Disease:
Mitirall Regurgitation

Grade of Mitral Non-Ergot- (@) 11770 |
Regurgitation Derived Group Group
No: of Pts. (%) (n=42) (m=90)
| | 26 (62) 48 (53)
2 16.(38) 40 (44)
R) 0 2(2)
2 0 0

p value 0.27 -

Zanettinietal. N E J M; 2007



Valvular Heart Disease and the Use of Dopamine
Agonists for Parkinson's Disease: Aortic

Regurgitation

Grade of Aortic Non-Ergot- Control
Regungitation Derived Group: — Group
No. of Pts. (%) (n=42) (1=90)
0-1 RINEL)) 66 (73)
2 11.(26) 21 (23)
3 0 33)
- 0 0
p-value 0.68 -

Zanettinietal. N E J M; 2007



Valvular Heart Disease and the Use of Dopamine
Agonists for Parkinson's Disease: Valvular

Frequency (%) of moderate/severe (grade 3 to 4) VR in any valve

~30%
S 25%
290%

Regurgitation (%

r
—
L
o~

Frequency of Valvula

Regurgitation

p<0.001
28,6%
p=0.001
p=0.17
Pergolide @ Cabergoline Non-Ergot- Control
Group Group Derived Group
n=64 n=49 Group n=90
n=42

* The frequency of clinically
significant valve disease
(grade 3 to 4
regurgitation) was
significantly | in the
pergolide gr (23.4%,
p=0.001) and cabergoline
or (28.6%, p<0.001) as
compared to the ctrls gr
(5:6%)

Zanettini et al. N EJ M 2007



m| 0 OVGTUVPODIEVES UEAETEC EXTILT GOV, THV. GYEGH]
BOABIOTKN G OVETIPKELNG KO 0@YING YA
TPOAUKTIV LI

m 413, acheveic Depamevopevorl e cabergolide yio
45-79 Unvec

B D LEAETEC OEV PpNKOV GLGYETION
m | puerem €oeice perpior TR (ovykpion e 15 ctls)

m 2 pehétec é61Eov | kivovve yio fmio TR



Recent studies of cabergoline use in patients with
hyperprolactinemia and subsequent cardiac
valvulopathy

Lancellotti etal 2008 Nz pts 102 1.9% moderate
Bogazzi et al 2008 100 7% moderate
Kars et al 2008 78 15% moderate
2%, severe

Vallette et al 2008 70 5.7% moderate
Nachtigall et al 700K Q2 0%

| Colao et al 2008 50 54% moderate
Herring et al 2008 30 0%
Devin et al 2008 45 0%
Wakil et al 2008 44 0%




Current; population studies’ analysis
(Populaiion.of similar desiglis; & doses)

s 102 piis on cabergoline

s 245 pts on pergoline

s 181 piis on non-ergoi agonisis; (pramipexole-
ropinirole)

s 177 pts non-parkinsonian controls

The frequency of moderate/severe valvular
regurgitation in at least 1 valve > in pts on
cabergoline or pergoline than in pts taking non-
ergot agonists or controls

Angelo Antonioni et al Lancet Neurology 2009



A€V EXEI OIOMTIOTWOEI AUENEVOG KIVOUVOG
EU@AVIONG BAABIOOTTABEIOG GG
bromocriptine, lisuride, pramipexole, or
ropinirole



There are several observations on subclinical
cardiac valve disease in patients using cabergoline
for long-term. These include the documentation
of mild and moderate tricuspid regurgitation, and
subtle changes in cardiac valves such as
calcifications, thickening and increased mitral
tenting area, even after a cumulative dose of
cabergoline of only 300 mg

M Kars et al European Journal of
Endocrinology 2008
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