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Duration of amantadine benefit on dyskinesia of severe
Parkinson’s disease
A Thomas, D lacono, AL Luciano, K Armellino, A Di lorio, and M Onoffrj

Follow-up evaluations for Ama and placebo group

Before withdrawal 1 week ofter 1 month after
Baseline 15 days 30 days 60-240 days withdrawal withdrawal
AMA
“On" fime (hours) 8.9 (2.4) 9.4(2.1) 9.9 (1.9) 9.0(23) 9.4(2.0) 9.1 (2.3)
“OfF” time (hours) 6.4 (29) 56(2.5) 4.8 (2.0 6.1 (24) &2(2.1) 69123
UPDRS I-1 52.9 (8.5) 48.1 (7.8) 472 (7.7 497 (7.9) 51.1(8.8) 51.519.2)
UPDRS IV 32-34 &7 (2.8) 20(1.1) 2300 6.1 (28) 7.0(29) &8 29
IGA  reduction % = 100 100 0 Q 58
unchanged % - 0 0 & 33 sk}
neease % = 0 0 4 45 7
DRS 19.6 (1.2) 10.5(1.3) 102 {1.4) 18.4(1.5) 2.2 (3.4) 20.4 {1.4)
PLACEBO
“On" time (hours) 9.1 (2.1) 92 (2.0) 9.1 (2.2) 9.0(19) 9.0(2.1) 9.0 (1.8)
“OfF” fime (hours) 6.2(2.4) &11(2.0) 621022 6.3(27) 6.3(2.3) 63122
UPDRS I-11 527 (8.2) 52.5(8.3) 527 (8.) 528(81) 52.8(8.2) 52.4 (8.0)
UPDRS IV 32-34 6.6(2.4) &1 (2.4) &4 (2.4) &7 (24) &.8(2.4) 68123
IGA  reduction % — 11 1 0 0 28
unchanged % = 83 &1 &1 72 41
naease % — -] 28 39 28 1
DRS 20.4(1.9) 02(1.4) 200 (1.4) 20.2(1.5) 204017) 209017

The patients who withdrew because of side effects other than dyskinesia, {shown in the figure) are omitied from caleulations. [Ama, n=17; placebo, n=18)

Values are mean [SD).

J Neurol Newosurg Psychiatry 2003,000:1-4
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Figure 1 Kaplan-Meier curve indicating the prebability of dyskinesia
worse than or equal to that recorded before initiation of treatment. Stars
indicate drop outs because of side effects unrelated to dyskinesia. Black

stars: placebo; white stars: amantadine.
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Symptomatic control of parkinsonism
Prevention of motor complications

Control of motor complications
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Table 3 Rating Scale for Quality of Evidence

s Unelear/ Mo A,

S TR TR T I
I R e

| Is an estimate of the treatment effect given 2 1 1 NEA
L s it of elinieal importance 2 il 0 NiA
3. Is the estimate of treatment effect sufficiently precise 3 I 1 NiA
4, Was the spectruin of patients well defined? pi | 0 CNAA
5. Was the diagnosis of the disease well defined! § | 0 NiA
&, [F pragmiatic. were suitably abroad eligible criteria used? o [ 0 NfA
7. 1f explanatory, were eligibility criteria suitably narrow! 2 1 0 NiA
ligeec, EFEES ] (]

&, Was assignment to reatments stated 1o be random? g 1 0 NI
11 s, was the method of rndamization explained? 2 1 0 NIA
IO.'W#:(& al[Eﬂiénm&cugnM for after randomization 3 1 0 NIA
L1 Were losses to follow-up low (<102 2 ! 0 NIA
12/ Were the treatinent Sroups-sinalir jadmpentant Bactorsat the stirt:of the trial? e 1 0 NiA
15, Were all patients otherwise reated alike? % I 0 NEA
14, Were patients, healih care workers and investigators “blind” to treatment? 2 I i NA
15, Was assessment of outeome “blind™ 2 1 il NI
16, Was the vecurrence of side effects explicitly looked for? 2 | 0 N/A
17 0E yes, wene eshimales o K z il 1

I8, Was the man analvsis on Vintention Lo treat™?

2 | i

19, 1f no. was & sensitivity analysis performed? z | 0 NiA

20, Were additional elinically-relevant factors allowed for? 2 | 0 Nk

21, Were appropriste statistical methods used? 3 | 0 NiA

22, Were any “unusual” methods used? Z il 8] A

23, If subgroup analyses were done, were they explicitly presented as such? z [ 0 NiA
R R e T AP R P (SIS ek i | ] ULl ot

24, Do the results help me choose treatment? ] 1 0 NiA

TOTAL (ndd ringed scores-above {A)

Noof questions which actually applied 1 this article (maximum=24); B

Maximum possible score (2 X B {C)

OVERALL RATING (A/C expressed as 4 percentage) %

Nid=now applicable establishing conclusions




‘Table 4. Definitions for specific recommendations

Evidence «she:-wxc rhﬁL Thc intervention haﬁ

i positive: effect on studied putcomes

Supported by data from at te-asi one. hgg,h—
quality (seore = 75%) RCT without

.mnﬂnaun; Level-1 data

Evidence suggests, but is not sufficient
i sﬁ{mr, thar,l.]'ae. iﬁtenrenilm has & positive
effect on studied outcomes

rted by data from ar.ny Lazvel-T trial

'mﬂ:m conflicting Level-l data

Unlikely efficacious

Evidence suggests that the intervention
does not have a positive effect on studied
aulcomes

Sﬂppﬂﬂﬁdb?damtmm o :u@ 5 u}m
without conflicting Level-] data

Men-efficacious

Evidence shows that the intervention does
not have d positive effect on studied
CRCOmes

Supported bydw&om at least one high-
quality (seore = 73%) ROT without

conflicting Level 1 data

Tnsufficient evidenze

There is not enough evidence either for
o against effﬁc:m;- of the intervention in
treatment of Parkinson's disease

Al the circumstanees nol covercd by (he

Previous stalements

Ry i A
_&m:epfabi: risk wulmut spam.aihzgd monitoring
Aceepable risk, with specialized monitoring

Unai:daﬁmﬁlé fisk

Tnsuﬁmlent evidence 10 make conclusions on the safety of the intervention

For o given situation, evidence available 15 sufficient to conclude that he inlervention
provides elinical benefil

Fora given situation, evidence available suggests, but msaflicient o conclisde that the
intervention provides clinical benefit

Available evidence is insufficient 1o support the use of the intervention in clinieal practice,
but further study is warranted

For a given situation, available evidence is sufficient to say that the intervention provides
novelinical benetic

Clinieally useful

Possibly useful

Investigational

Mot useluf

Efficacy unlikely Evidence sugpests that the intervention does not have o positive effect on studied sutcomes,

Supported by data from any Level- trial without conflicting Level-1 dati




Quality scores (%)

Based on Tablelll

Dixon, Munro, Silcocks

Checklist for Critical Approval

The EBM wor kbook

Butterworth Heineman 1997, Appendix |



PRINCIPIO
ATTIVO

Bromocriptina

Cabergolina

Pergolide

Pramipexolo

Ropirinolo

Apomorfina

Lisuride

Piribedil

Prevenzione
della
progressione della
malattia

Dati
Inadeguati

Dati
inadeguati

Dati
inadeguati

Dati
inadeguati

Dati
Inadeguati

Dati
inadeguati

Dati
inadeguati

Dati
inadeguati

efficacia

Controllo

complicanze

motorie

Efficace

Efficace

Efficace

Efficace

Pochi dati

Pochi dati

Pochi dati

Prevenzione delle
complicanze
motorie

Piuttosto
efficace

Efficace

Pochi dati

Efficace

Efficace

Efficace

Pochi dati

Pochi dati

Controllo

del PD sintomatico
Pochi Molto
dati efficace
Pochi Poche
dati evidenze
Efficace Efficace
Efficace Efficace
Efficace Dati

insufficienti

Pochi Efficace
dati
Efficace Efficace

sicurezza

Accettabile senza un
monitoraggio
specializzato

Accettabile senza un
monitoraggio
specializzato

Accettabile senza un
monitoraggio
specializzato

Accettabile, seppur
bisogna tener
Conto degli"sleep
attacks”

Accettabile senza un
monitoraggio
specializzato

Accettabile

Accettabile

Efficace Efficace Non ci sono

molti dati

significativi









IMPLICATIONS FOR CLINICAL RESEARCH

A numher of important issues remain W be discossed with
ropinirole and should be addressed in future studies. Some of these
g lude
» The astiparkinsonian efficacy of ropimirale i L-dopa tresled
P patients should be berer evalusted.

» Comparative triads need 1o be done with other LM sgonists teg

pergolide. pramupexole i as bromoscriptine s nol widely used any-
MGTE N MANY COUNNes

o Ropinirole should be compared to MAO-B inhibitors and COM
ihubitors in patients with advanced PD whi have fluctaatisns,

» The true bepefivrisk ratio ol ropinirole regarding sleep prob

lems needs 1o be hetter mvestigated, both through large eprdemio

logical studies and specific pharmacodynumic sleep studics. Pin

ther studies are required to assess if such cases simply commespodd
i somnolence, which is frequently observed in clinical trials with
f,|_||'-i|'||:'||||' (angl many other dopamimergio agents), o this 1s 4 spe

cifie problem of some DA sgomsts ke ropimrsde, 13 this is a dose

relmted effect, und il some patients exhibit & specinl susceptibility
113 '--:'-il||||l|l.':|l. -

o Longer follow-up studies (up o and more than 10 years) should
be conducted 1o assess 1 palenis ||';I|r|‘-=||I|:-. mgrtality and I|Ili:||=‘-
of life 15 improved by ropimrole

s Phurmacoeconomic trals should be conducted to assess il it s
juastified 1 use an expensive DA agomisi, like ropinirole, mmstead
of o cheaper one. like brompcnphne,

* The role of |-,,'-|'||||||'|.!III.' L o= mctor syimprois, depresspon o

example, should be stvidied
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IMPLICATIONS FOR CLINICAL RESEARCH

« Since bromocriptine has been available clinically fora long time,
maost of the reported studies w date were done prior to curren|
standards used for clinical research. Consequently. quality scores
are lower than what 15 normally seen with mare recent studies con-
ducted with newer compounds, like pramipexole and ropinirole.
Because bromugriptine is less expensive (generic formulations are
available in many countries), and there is little evidence that
bromocriptine is markediy less effective or less potent than other
newer dopamine agonists, modern comparative trials and
pharmacosconomic trials are needed 1o compare these agents fo
verify or negate clinical simalarities or differences among these
Agents,

« Bromocriptine is empirically recommended in younger rather
than older patients due te the risk of associated adverse reactions.
Wwell designed trials should be condueted w confirm this practice
anid to define whal is the optimal dose range.

* There is a need o assess i initial bromocriptine monotherapy,
with late levodopa supplementation is equivalent regarding long-
term efficacy (10 vears), safety, and costs as compared o com-
bined carly L-dopa and bromocripting (reatment in de novo pa-
tents with PT (early combination strategy ],

« Additional studies are also needed to assess i patients showld
bhe started on initial bromocriptine monatherapy {in an effort 10
delay the start of L-dopa therapy), or il patients should be started
with L-dopa and supplemented with bromocripting once motor
complications appear.

« Further long-term studies are necessary to assess the impact of
bromocripline on guality of lite and mortality.



IMPLICATIONS FOR CLINICAL RESEARCH
In the literature there are few teports on the efficacy and safety
of cubergoline. Additional studies are needed ineluding:
* Well-designed. short-term, placebo-controlled study in L-dopa
niive PD paticnts o properly assess the mugnitude of the effect of
cabergaline on parkinsonian symploms,
* Approprigte comparisons with ather antiparkinsonian agenis
{Hﬂ:‘.‘:‘ dopamine agonists, MAO-B and COM T-inhibitors),
Euuﬂmmﬂmmngthunﬂnfﬂwmmﬂdeﬁkhﬁiﬁ in
patients treated with cabergoling versus treatment with other
shorter-acting dopamine sgonists (e.g, lisuride). The prolonged
nlimmmhﬂf—llﬁebfnhrgﬂﬁm offers an advantage of once-

tion halE-lile might be & handicap in terms of wash-out of adverse
events (like psychosis). These benefits vs. risks need 1 be further
evaluated in prospective, controlled trials,

* Stdies on the long-term quality of life impact of caberpolise,
dﬁmmm und pharmacoeconomic benefits.

IMPLICATIONS FOR CLINICAL RESEARCH
Pﬂ'nnihdr effects on Im:gg-ﬁnualmiﬂ] oucomes, and diseise
progression are needed (ie. The PELMO-PET study is ango-

ingl,

. Auuwmmpumm&fsmﬂuuﬂngthnmlmiw:fﬂﬂwjﬂf
pergolide 1 other DA agonists and other antiparkinsomnian
agents, like MACO-R and COMT inhibitors are needed.

* Pharmacocconomic studies ane needed o compare the cost hen-
efits between the different DA agonists,

* Long-tern) data on the impact of pergolide on quality of life
and mortality are needed.



IMPLICATIONS FOR CLINICAL RESEARCH

« Randomized, controlled trials testing the efficacy and wlerabil-
ity of pramipexole should be done including comparative trials
other dopamine agomsts and 10 other antiparkinsoniun agents such
MHAE-H und COMT inbibitors,

o Additional studies are needed concerning the incidence of sleep
attacks in patients taking pramipexole. The relative frequency of
this adverse reaction peeds w be compared o other freatments in
thix class of medication,

* Long-term studies that specifically investigate the low propen-
sity of pramipexole for inducing dyskinesis in L-dopa-nuive (non-
primed ) patients with P are needed.

* The role of pramipexole on prevention nfmlnwm
{mnnwm:ﬂm:ﬁu}mhmhmthrm

+ Future long-term, follow-up studies (10 years) are necessary (o
clearty assess the usefulness of the early use of pramipesole on
mummwmmmm

Pharmacoeconomic studies are needed to assess the benefits of
':I:-m relatively expensive drug compared with less expensive DA




Table 3.
List of equivalence dosages of all dopamine agonists which are on the German market

Pergolide o5 |1 (15 2 25 = 35 |4 4,5 |5
aDihydrocriptine |30 |60 {90 120 [

Lisuride o8 i 150 12

 Cabergoline 08 |15 225 |3 3,75 |45 [525 |6

Pramipexole 0,5 |1 a0 2.5 1[5 35 |4 4.5
Ropinirole 2 4 6 8 10 [2 14 16 18 20
|Bromocriptine |5 g |18 |20 |25 |30

All medication is given in milligrams

Table 4.

Characteristics of dopamine agonists

Dopamineagonist /D1 |D2 D3 |al  ja2 |f S-HT |HLT

(h)

Bromocripting - e ik + o ? S 6
Cabergoline + R s + + ? 4+ 68
aDihydroergocriptine |+ IRILE o 3 + 0 s 16
Lisuride + B T v + ? + 2-3
Pergolide -+ -t |+ [+ o + + 16
Pramipexole a0 bt [+ [0 + 0 1] B2
Ropinirole 0 e ha 0 0 0 0 6-9

«l,02, adrenergic receptor subtypes, p admnargm receptor, D1,D2 are dopamine receptor
subtypes which are important for motor funetion, D3 dopamine receptor which may be
associated with mood, 5-HT serotonergic receptor,, HLF plasma half life time.

- antagomsi, + agonist with low afﬁnity, ++ agonist with medium affinity, +++ agonist with
‘high affinity, + partial agonist, 0 agonist with very low affinity, ? no information available.
(adapeted from Gerlach et al. 2001)

Table 5. o . _
‘Which dopamine agonists should be combined?

 an ergot derivative with a non-ergot derivative

© a dopamine agonist with a long plasma_ half-life with one with a short plasma half—hfe
» two dopamine agonists with different receptor profiles

o two dopamine agonists with different side effeets

s a dopamine agonist patch and an orally applicable agnmst
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CONCLUSIONS

(1)

(4)

(5)

(6)

Only a small proportion of de nove parkinsonian patients mamtain
a sustained antiparkinson effect when they are treated with
dopamine agonists alone,

However, patients treated with dopimine agomsts alone have far
less Auctuanons and dykinesias as compared to patients receiving

levodapa.

Long-term studies show that the early combination of low doses
of levodopa and a dopamine agonist (bromocriptine, pergolide
or lisuride) not only improves parkinsonmian disabilicy, but also
inhibits the development of fluctuations (especally end-of-dose
disturbances) and dyskinesias.

Combined treatment with a dopamine agonist and low-dose of
levadopa offers a better long-term effect than high-dose levodopa,
presumably by maintaining the striatal dopamine neurotransmis-
sion normally for a longer time than levodopa alone,

The combination of a dopamine agonist with low doses of
levodopa can be started early in the disease and can reduce the

It appears advisable that the new policy of treacment of parkinson-
1an pancnts should begin early with a dopamine agonist combined
with a low dose of levodopa.



