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Background:  Different  types  of  therapies  were  proven  effective  for  the  medical  management
of motor  and  non-motor  symptoms  in  Parkinson’s  disease  (PD).  We  aimed  to  gain  consensus  on
the dopamine  agonist  (DA)  therapy  use  in  different  clinical  scenarios  of  Parkinson’s  disease  (PD)
patients.
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Methods:  This  consensus  study  was  based  on  the  nominal  group  technique.  Initially,  a  consensus
group comprising  12  expert  neurologists  in  the  PD  field  identified  the  topics  to  be  addressed
and elaborated  different  evidence-based  preliminary  statements.  Next,  a  panel  of  48  Spanish
neurologists  expressed  their  opinion  on  an  internet-based  systematic  voting  program.  Finally,
initial ideas  were  reviewed  and  rewritten  according  to  panel  contribution  and  were  ranked  by
the consensus  group  using  a  Likert-type  scale.  The  analysis  of  data  was  carried  out  by  using  a
combination  of  both  qualitative  and  quantitative  methods.  The  consensus  was  achieved  if  the
statement  reached  ≥  3.5  points  in  the  voting  process.
Results:  The  consensus  group  produced  76  real-world  recommendations.  The  topics  addressed
included 12  statements  related  to  DA  therapy  in  early  PD,  20  statements  concerning  DA  treat-
ment strategy  in  patients  with  motor  complications,  11  statements  associated  with  DA  drugs
and their  side  effects,  and  33  statements  regarding  DA  therapy  in  specific  clinical  scenarios.
The consensus  group  did  not  reach  a  consensus  on  15  statements.
Conclusion:  The  findings  from  this  consensus  method  represent  an  exploratory  step  to  help
clinicians  and  patients  in  the  appropriate  use  of  DA  in  different  stages  and  clinical  situations  of
PD.
© 2023  Sociedad  Española  de  Neuroloǵıa.  Published  by  Elsevier  España,  S.L.U.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

PALABRAS  CLAVE
Agonista
dopaminérgico;
Enfermedad  de
Parkinson;
Consenso  de  expertos

Tratamiento  con  agonistas  dopaminérgicos  en  la  enfermedad  de  Parkinson:  Consenso
de  expertos  españoles  sobre  su  uso  en  diferentes  situaciones  clínicas

Resumen
Antecedentes:  Se  demostró  la  efectividad  de  diferentes  tipos  de  terapias  para  el  tratamiento
médico de  los  síntomas  motores  y  no  motores  en  la  enfermedad  de  Parkinson  (EP).  Nos  pro-
pusimos lograr  un  consenso  sobre  el  uso  de  la  terapia  con  agonistas  dopaminérgicos  (DA)  en
diferentes  escenarios  clínicos  de  pacientes  con  enfermedad  de  Parkinson  (EP).
Métodos:  Este  estudio  de  consenso  se  basó  en  la  técnica  de  grupo  nominal.  Inicialmente,  un
Grupo de  Consenso  formado  por  12  neurólogos  expertos  en  el  campo  de  la  EP  identificó  los
temas a  tratar  y  elaboró  diferentes  declaraciones  preliminares  basadas  en  la  evidencia.  A  con-
tinuación,  un  panel  de  48  neurólogos  españoles  expresó  su  opinión  en  un  programa  de  votación
sistemática  a  través  de  Internet.  Finalmente,  las  ideas  iniciales  fueron  revisadas  y  reescritas  de
acuerdo con  la  contribución  del  panel  y  fueron  clasificadas  por  el  grupo  de  Consenso  utilizando
una escala  tipo  Likert.  El  análisis  de  los  datos  se  llevó  a  cabo  mediante  una  combinación  de
métodos cualitativos  y  cuantitativos.  El  consenso  se  alcanzaba  si  la  afirmación  alcanzaba  ≥3,5
puntos en  el  proceso  de  votación.
Resultados:  El  Grupo  de  Consenso  elaboró  76  recomendaciones  para  el  mundo  real.  Los  temas
abordados  incluyeron  12  afirmaciones  relacionadas  con  la  terapia  con  DA  en  la  EP  temprana,  20
afirmaciones  relativas  a  la  estrategia  de  tratamiento  con  DA  en  pacientes  con  complicaciones
motoras, 11  afirmaciones  asociadas  con  los  fármacos  DA  y  sus  efectos  secundarios,  y  33  afirma-
ciones relativas  a  la  terapia  con  DA  en  escenarios  clínicos  específicos.  El  Grupo  de  Consenso  no
llegó a  un  consenso  en  15  afirmaciones.
Conclusiones:  Los  resultados  de  este  método  de  consenso  representan  un  paso  explorato-
rio para  ayudar  a  clínicos  y  pacientes  en  el  uso  apropiado  de  la  DA  en  diferentes  estadios  y
situaciones  clínicas  de  la  EP.
©  2023  Sociedad  Española  de  Neuroloǵıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  CC  BY-NC-ND  licencia  (http://creativecommons.org/licencias/by-
nc-nd/4.0/).
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arkinson’s  disease  (PD)  is  a  chronic,  progressive  disor-

er  caused  by  the  gradual  loss  of  dopaminergic  neurons
n  the  midbrain  dopaminergic  nucleus.1 Different  thera-
ies  were  proven  effective  for  treating  motor  symptoms  in
D,  including  dopamine  agonists  (DA)  agents,  amantadine,

f
s
t

17
onoamine  oxidase  type  B  (MAO  B)  inhibitors,  catechol-O-
ethyl  transferase  (COMT)  inhibitors,  and  levodopa.  Even

hough  the  treatment  arsenal  for  PD  has  been  available  for
ecades,  there  are  still  differences  in  treatment  approaches

or  patients  facing  similar  clinical  scenarios  and  consen-
us  favouring  one  particular  strategy  is  lacking.2 Although
he  levodopa  treatment  still  represents  the  most  effective

2

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/


 (20

s
c
m
p
t

d
a
u
a
d
i
c
t
a
fl
p
P
a
D
b
e
e
c

M

S

A
b
w
c
t

b
n
t

T

T
a
T
o
d
1
w
r
[
4
(
d

M
a
I
M

q
C

i
s
i
t
a
o
r
o
i
f
c
t
w
m
e
d
t
e
(
d

P

T
S
s
o

C

T
a
fi
i
t
a
g
c
E
o
i

S

T
t
o
o
g
t
i

Neurología  40

ymptomatic  treatment  for  PD,  its  chronic  use  might  be  asso-
iated  with  challenging  complications  such  as  dyskinesias,
otor  fluctuations,  or  lack  of  efficacy.  Because  of  this,  it  is
referable  to  only  use  low  doses  of  levodopa  therapy  during
he  initial  stages  of  PD.3

Interestingly,  different  formulations  of  the  approved
rugs  have  been  progressively  available,  which  provided

 prolonged  half-life  in  some  cases,  or  the  possibility  to
se  enteral  or  parenteral  drug  delivery  in  others.4 These
dditional  pharmacological  formulations  of  commonly  used
rugs  in  PD  facilitated  patient  adherence  and  tolerance
n  most  cases  but  added  more  heterogeneity  in  patient
are.  The  DA  drugs  have  a  widespread  use  in  daily  prac-
ice,  as  they  can  be  prescribed  both  at  disease  onset
s  a  symptomatic  treatment,  or  in  patients  facing  motor
uctuations  during  advanced  stages  of  the  disease.5 At
resent,  only  the  non-ergot  DA  drugs  are  being  used  in
D,  which  included  pramipexole,  ropinirole,  rotigotine,  and
pomorphine.6 There  is  a  current  variability  regarding  which
A  is  prescribed  to  a  specific  patient,  and  this  might
e  related  to  the  drugs’  formulations,  potential  adverse
ffects,  or  miscellaneous.  This  study  aimed  to  reach  an
xpert  consensus  on  the  appropriate  use  of  DA  in  different
linical  scenarios  of  PD.

ethods

tudy  design

 nominal  group  technique  procedure  was  conducted
etween  June  2020  and  May  2021.  The  consensus  rounds
ere  web-based  and  in-person  due  to  epidemiological  con-
erns  related  to  the  COVID-19  pandemic.  The  workflow  of
he  process  used  in  this  study  is  presented  in  Fig.  1.

Initially,  a  consensus  group  was  recruited  by  using  a  snow-
all  sampling  technique.  This  group  was  composed  of  12
eurologists,  experts  in  the  PD  field,  who  identified  the
opics  to  be  addressed.

opic  selection

he  document  was  meant  to  address  consensus  on  using  DA
gents  in  different  clinical  settings  for  patients  with  PD.
he  main  topics  to  be  addressed  were  done  by  3  members
f  the  consensus  group  (PMR,  JPM,  DSG)  after  thoughtful
eliberation.  The  clinical  scenarios  considered  included:
)  DA  therapy  in  early  PD;  2)  DA  therapy  in  PD  patients
ith  motor  complications;  3)  DA  therapy  in  patients  expe-

iencing  its  potential  side  effects  (impulse  control  disorders
ICD],  pathological  gambling,  treatment  intolerance);  and
)  DA  therapy  in  patients  facing  non-motor  symptoms  of  PD
neuropsychiatric  symptoms,  autonomic  dysfunction,  sleep
isorders).

Next,  a  systematic  search  on  PubMed,  EMBASE,  Índice

édico  Español,  and  LILACS  was  performed.  This  task  was
ssigned  to  a  specialised  team  of  documentalists  from  the
nvestigation  Unit,  Francisco  de  Vitoria  School  of  Medicine,
adrid,  who  adjusted  and  drafted  the  relevant  clinical
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uestions  using  the  PICO  model  (P-problem,  I-intervention,
-comparison,  O-outcome).

Then,  the  consensus  group  underwent  a  web-based  meet-
ng  on  May  24,  2021,  in  order  to  systematically  discuss  the
elected  papers,  exchange  ideas,  and  start  the  2-round  nom-
nal  group  technique  voting.7 In  the  first  round,  different
opics  were  presented  to  a panel  of  48  neurologists  from
ll  over  Spain  to  explore  their  opinion  on  using  DA  in  vari-
us  clinical  scenarios.  The  first  survey  used  an  open-ended
ound  in  order  to  facilitate  the  panellists’  feedback.  Because
f  this,  statements  could  be  reviewed  or  modified  by  new
deas,  according  to  the  panellists’  responses,  to  facilitate
uture  agreement.  In  the  second  round,  the  consensus  group
ombined  the  results  obtained  from  round  1  with  their  sys-
ematic  literature  research.  After  this,  the  conclusions  were
ritten  as  clinical  recommendations  and  structured  by  the-
atic  blocks.  In  this  second  round,  the  consensus  group

xpressed  their  level  of  agreement  or  disagreement  on  the
ifferent  statements  using  a  Likert-type  scale.  For  doing  so,
he  panellists  had  to  specify  their  level  of  agreement  with
ach  statement  using  a  5-point  response  key,  ranging  from  1
strongly  disagree)  to  5  (strongly  agree).  Finally,  a  consensus
ocument  was  drafted.

anel  selection

he  expert  panel  consisted  of  48  neurologists  from  different
panish  regions.  The  panellists  were  selected  as  recognised
pecialists  in  the  clinical  and  academic  fields  of  PD.  A  total
f  45  (93.7%)  of  them  completed  all  the  voting  rounds.

onsensus  group  method

he  nominal  group  technique  is  a  valuable  method  used  to
chieve  consensus  among  participants  in  different  academic
elds,  and  it  is  convenient  for  exploring  experts’  agreement

n  healthcare  research.8 In  this  technique,  a  facilitator  asks
he  participants  to  contribute  with  varying  points  of  view
bout  a  specific  topic  in  a  structured  manner  in  order  to
enerate  a  list  of  statements.  Then,  the  group  discusses  and
omplements  the  statements  with  new  ideas  as  necessary.
ach  participant  usually  ranks  the  assertion  by  voting  on  an
rdinal  scale.  Finally,  the  results  are  analysed  and  reviewed
n  order  to  determine  the  overall  group  agreements.9

tatistical  Analysis

he  analysis  of  data  was  carried  out  by  using  a  combina-
ion  of  both  qualitative  and  quantitative  methods.  Experts’
pinions  and  quotes  recorded  during  the  meetings  and  the
nline  process  were  used  to  help  understand  individual  and
roup  rationale.  In  some  cases,  the  personal  comments  from
he  panellists  were  used  for  cross-checking  against  written
nformation  to  improve  the  consensus  group’s  ideas.  The

uantitative  analysis  was  obtained  and  statistically  analysed
fter  the  consensus  group  scored  and  ranked  the  different
tatements.  Results  are  shown  by  using  the  mean  and  stan-
ard  deviation  (SD).  In  our  study,  consensus  was  considered

3
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Figure  1  Design  and  workflow  

o  have  been  reaced  for  statements  scoring  ≥  3.5  points  on
he  consensus  group  voting.10

esults

s  a  result,  the  advisory  committee  produced  76  real-world
ecommendations  on  the  proposed  main  topics  (Tables  1-4).
he  consensus  group  reached  agreement  on  11  statements
elated  to  DA  therapy  in  early  PD,  14  statements  concerning
A  treatment  strategy  in  patients  with  motor  complications,

 statements  associated  with  DA  drugs  and  their  side  effects,
nd  27  statements  regarding  DA  therapy  in  specific  clinical
cenarios.  The  consensus  group  did  not  reach  a  consensus  on
5  statements.

eneral  recommendations

)  Dopamine  agonist  therapy  in  early  Parkinson’s  disease
he  best  time  to  initiate  symptomatic  treatment  varies
ignificantly  between  patients,  according  with  different
actors.  The  best  treatment  to  administer  initially  in  PD
atients  is  based  on  the  patient’s  characteristics,  impact
f  disease  on  daily  activities,  and  the  pharmacodynamics  of
he  selected  drug.  There  is  no  general  consensus  to  advise
linicians  with  the  selection  of  the  initial  pharmacological
reatment  for  PD.  The  most  important  factors  that  might
nfluence  the  treatment  selection  are  the  patient’s  age,
everity  of  symptoms,  evolution  in  years,  the  antiparkin-
onian  power  of  the  selected  drug,  and  the  drug-related

ide-effects.  Based  on  this,  clinicians  and  patients  must  dis-
uss  the  best  specific  pharmacologic  option  tolerance.5,11

able  1  shows  the  sxperts’  agreement  on  DA  use  as  initial
herapy  in  PD.
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e  study.  PD:  Parkinson’s  disease.

)  Dopamine  agonist  therapy  in  Parkinson’s  disease
atients  with  motor  complications
he  best  treatment  strategy  in  PD  patients  facing  motor
omplications  must  be  balanced  between  adequate  con-
rol  of  the  symptoms  produced  by  the  selected  drug  and
he  appearance  of  adverse  pharmacological  effects.  Typi-
ally,  levodopa  is  the  more  effective  treatment  for  reducing
he  motor  symptoms  of  PD,  although  it  is  more  frequently
ssociated  with  development  of  dyskinesia  compared  to  DA,
specially  in  the  long-term  treatment.  Despite  the  lower
isk  of  inducing  motor  complications,  DA  drugs  are  associ-
ted  with  an  increased  risk  of  developing  specific  adverse
vents,  including  somnolence,  hallucinations,  and  behavior
isorders.  Furthermore,  DA  are  not  well  tolerated  in  elderly
atients,  especially  those  with  previous  cognitive  impair-
ent.  The  advantages  and  disadvantages  of  the  different

herapeutic  strategies  in  patients  with  motor  complications
ust  be  weighed  carefully  by  both  clinicians  and  patients,
rioritising  the  patient’s  specific  needs  and  context.  Table  2
hows  the  experts’  agreement  on  DA  use  in  PD  patients  with
otor  complications.

-Dopamine  agonist  therapy  in  patients  experiencing  its
otential  adverse  effects  (impulse  control  disorders,
reatment  intolerance)
ome  side  effects  caused  by  DA  agents  and  levodopa  might
e  similar  and  may  range  from  mild  to  severe  intensity.  They
nclude  nausea,  vomiting,  sleepiness,  orthostatic  hypoten-
ion,  confusion,  and  hallucinations.  Nevertheless,  patients
n  DA  therapies  are  more  likely  to  develop  peripheral
edema,  somnolence,  constipation,  dizziness,  hallucina-

ions,  and  nausea  compared,  and  DA-treated  patients  are
ore  likely  to  discontinue  treatment  due  to  adverse  events.6

everity  of  ICD  can  range  from  mild  symptoms  associated
ith  compulsive  behavior  (solitaire-playing,  compulsive

4
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Table  1  Dopamine  agonist  therapy  in  early  Parkinson’s  Disease.

Mean  (SD)

1  Non-ergot  DA  (pramipexole,  ropinirole,  and  rotigotine)  are  effective
in early  PD  as  monotherapy  (level  of  evidence  A).

4.91  (0.29)

2 The  early  use  of  DA  reduces  the  incidence  of  developing  motor
fluctuations  compared  to  levodopa.  On  the  contrary,  DA  has  less
therapeutic  efficacy  and  more  significant  side  effects.

4.27  (0.86)

3 The  compared  efficacy  studies  between  different  DA  agonists  showed
no statistical  differences.

4.18  (0.57)

4 The  efficacy  of  extended-release  formulations  of  pramipexole  and
ropinirole  is  not  inferior  to  immediate-release  tablets  during  the
early stages  of  PD.

4.64  (0.48)

5 In  elderly  patients  (over  70  years  of  age)  without  dementia,
treatment  with  DA  can  be  initiated  if  the  patient  has  mild  or
moderate  symptoms.

3.82  /1.03)

6 In  elderly  patients  (over  70  years  of  age),  renal  function  should  be
monitored  if  pramipexole  is  initiated.

4.55  (0.50)

7 Extended-release  formulations  of  pramipexole  and  ropinirole  favor
treatment  compliance  due  to  their  easy  posology  compared  to
immediate-release  tablets.

4.64  (0.48)

8 There  is  no  evidence  supporting  the  idea  that  pramipexole  is  more
efficient  in  reducing  tremor  in  PD  patients  compared  to  other  DA
agonists.

4.09  (0.79)

9 Rotigotine  improves  sleep  quality,  pain  perception,  and  morning
akinesia.

4.45  (0.50)

10 Pramipexole  has  a  mild  antidepressant  action.  3.91  (0.29)
11 DA  treatments,  including  pramipexole,  ropinirole,  and  rotigotine,  are

associated  with  impulse  control  disorder.  It  is  necessary  to  discuss
this potential  side  effect  with  patients,  especially  younger  ones.

5.00  (0)

12 Further  clinical  studies  are  needed  to  target  the  best  initial
treatment  strategy  for  early  PD.

4.36  (0.64)
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DA: dopamine agonist; PD: Parkinson’s disease.

leaning,  etc)  to  more  severe  and  destructive  conduct,  such
s  pathological  gambling  or  hypersexuality.  The  ICD  can
e  developed  at  any  stage  of  PD  and  in  patients  on  any
opaminergic  therapy,  but  it  is  more  frequently  observed
n  PD  patients  taking  DA  drugs.5 ICD  might  improve  with
A  discontinuation,  but  some  patients  might  maintain  com-
ulsive  symptoms  after  DA  cessation.12 Table  3  shows  the
xperts’  agreement  on  DA  therapy  use  in  PD  patients  facing
ts  potential  side  effects.

-Dopamine  agonist  therapy  in  PD  patients  with
on-motor  symptoms
D  patients  may  experience  different  types  of  non-motor
ymptoms,  which  can  be  related  to  the  disease  proper
r  the  pharmacologic  drugs  administered.  The  non-motor
ymptoms  include  a  different  range  of  neuropsychiatric
ymptoms  that  goes  from  anxiety,  apathy,  and  mood  dis-
rder  to  cognitive  dysfunction,  hallucinations,  and  other
sychotic  symptoms.13 Also,  PD  patients  might  have  sleep
isorders,  including  insomnia,  parasomnias,  and  restless
egs  syndrome.  Autonomic  symptoms  can  also  be  present,

ncluding  orthostatic  hypotension,  sexual  dysfunction,  and
onstipation.13 On  the  other  hand,  patients  on  DA  treatment
ight  develop  a  withdrawal  syndrome,  especially  if  the  drug

s  rapidly  removed.14 The  DA  treatment  withdrawal  usually

i

D
d

17
ncludes  psychological,  autonomic,  and  motor  manifesta-
ions  such  as  anxiety,  panic  attacks,  depression,  sweating,
omiting,  weakness,  instability,  and  DA  drug  craving.  These
ymptoms  are  typically  refractory  to  other  antiparkinso-
ian  treatments,  including  levodopa,  and  might  only  be
ontrolled  by  replacing  the  specific  DA  withdrawn  drug.15

able  4  shows  the  experts’  agreement  on  DA  use  in  patients
ith  non-motor  symptoms  of  PD.

iscussion

he  current  range  of  treatment  options  available  for  idio-
athic  PD  is  broad,  where  treatment  strategy  can  be  divided
nto  pharmacological,  non-pharmacological,  and  surgical
herapy.  Our  study  used  a nominal  group  technique  to  help
each  an  expert  consensus  regarding  the  advantages  and
isadvantages  of  DA  use  in  different  clinical  situations.  Tai-
oring  a  treatment  strategy  for  individual  patients  requires
areful  consideration  of  different  factors,  that  include  the
atient’s  symptoms,  age,  disease  stage,  functional  disabil-

ty,  and  lifestyle.

Unlike  levodopa,  the  pharmacological  effects  of  the
A  drugs  are  exerted  by  their  direct  interaction  with  the
opamine  receptors  and  therefore  mimicking  the  endoge-

5
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Table  2  Dopamine  agonist  therapy  in  advanced  Parkinson’s  disease:  treatment  strategy  in  patients  with  motor  complications.

Mean  (SD)

13  When  selecting  a  DA,  the  following  items  should  be  considered  in  patients
with motor  fluctuations:  the  patient’s  clinical  profile,  age  (especially  when
patients  are  <  60  years  old),  and  the  potential  additional  effect  of  the  DA
treatment  on  other  symptoms  of  PD.

4.18  (0.57)

14 In  patients  with  dyskinesias,  dose  titration  is  suggested  to  improve  treatment
tolerance.

4.18  (0.94)

15 There  are  no  relevant  differences  between  individual  DA  drugs  in  controlling
motor complications  of  PD,  as  they  are  dose-dependent.

4.18  (0.57)

16 Preferably,  the  use  of  ergot-derived  DA  drugs  should  be  avoided. 4.91  (0.29)
17 Switching  from  one  DA  drug  to  another  is  facilitated  by  using  dose  equivalence

charts.
4.09  (0.79)

18 DA  extended-release  oral  formulations  and  transcutaneous  formulations  are
preferred  over  immediate-release  tablets  due  to  their  easier  dosage  and
titration  (especially  with  rotigotine).

4.45  (.050)

19 Extended-release  DA  formulations  are  more  effective  in  controlling
fluctuations  compared  to  immediate-release  tablets.

2.64  (0.88)

20 When  patients  have  motor  complications,  DA  drugs  improve  other  non-motor
symptoms,  especially  apathy,  depression,  and  restless  legs  syndrome.

4.09  (0.51)

21 When  patients  have  motor  complications,  DA  drugs  can  improve  other
non-motor  symptoms  such  as  pain,  insomnia,  and  fatigue.

4.00  (0.60)

22 When  patients  have  motor  complications,  pramipexole  could  provide  a  better
improvement  of  tremor  compared  to  other  AD  drugs.

2.64  (0.64)

23 Apomorphine  has  a  lower  potential  risk  of  neuropsychiatric  complications  than
other DA  drugs  due  to  its  particular  affinity  for  dopaminergic  receptors.

3.55  (0.89)

24 When  using  intermittent  injections  of  subcutaneous  apomorphine,  patients
usually require  fewer  than  5  injections  per  day.

4.18  (0.57)

25 The  intermittent  injections  of  subcutaneous  apomorphine  have  limited
long-term  adherence.

3.64  (0.48)

26 It  is  recommended  to  start  treatment  with  CSAI  in  a  specialised  clinical  setting
or a  day  care  centre.

4.64  (0.48)

27 CSAI  might  represent  a  suitable  adjunctive  therapy  in  specific  PD  patients.  4.27  (0.62)
28 For  prescribing  CSAI,  the  role  and  influence  of  the  caregiver  are  essential.  4.27  (0.62)
29 CSAI  is  generally  well  tolerated.  3.36  (0.88)
30 Patients’  comorbidities  should  be  assessed  before  initiating  a  DA  drug  (ie,

renal failure,  oral  anticoagulation  with  coumarins).
4.73  (0.45)

31 DA  drugs  are  usually  initiated  before  the  patient  develops  motor
complications.  Therefore,  DAs  are  not  convenient  when  patients  have  motor
fluctuations  (except  when  dose  adjustment  is  required).

2.00  (1.28)

32 DA  therapy  improves  the  quality  of  life  in  patients  facing  motor  complications.  4.00  (0.43)
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CSAI: continuous subcutaneous apomorphine infusion; DA: dopam

ous  dopamine.  Interestingly,  DA  treatments  can  be  used
oth  at  the  early  stages  of  the  disease  and  in  more
dvanced  stages  when  patients  exhibit  motor  and  non-motor
omplications.  Furthermore,  DA  drugs  have  all  been  shown
f  value  as  monotherapy,  typically  in  patients  with  early
isease  course  (statement  1).  As  a  result,  it  is  commonly
ecommended  in  daily  practice  to  use  a  minimum  dose  of
evodopa  or  to  delay  its  initiation  until  patients  have  symp-
oms  that  interfere  with  daily  functioning  or  impair  their
uality  of  life  (statement  2).  There  is  limited  information
egarding  head-to-head  comparisons  for  the  efficacy  of  dif-
erent  DAs,  showing  no  significant  difference  between  each

ther  or  only  slight  superiority  of  one  drug  over  another
statement  3).  As  a  consequence,  the  DA  drug  selected
o  treat  a  particular  patient  is  usually  based  on  concerns

m

a

17
onist; PD: Parkinson’s disease.

elated  to  its  formulation,  dosing  frequency,  and  cost.16,17

his  can  explain  the  broad  clinical  situations  where  DA  ther-
pies  are  being  prescribed,  based  mainly  on  the  patients’
nd  doctors’  preferences.  When  planning  a  tailored  treat-
ent  strategy,  clinicians  should  consider  cognitive  status

nd  renal  function  in  elderly  patients  (statements  5-6),  and
rug  formulations  (statement  7)  in  order  to  improve  toler-
nce  and  adherence.  Also,  different  comorbidities  of  the
atients  can  help  the  DA  election  at  disease  onset  (state-
ents  9-10).  Finally,  all  the  non-ergot  DA  drugs  can  be

ssociated  with  ICD,  and  it  is  recommended  to  discuss  this
otential  side  effect  when  prescribing  these  drugs  (state-

ent  11).
The  development  of  motor  fluctuations  over  time  is  vari-

ble  and  mostly  depends  on  the  progressive  degeneration

6
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Table  3  Dopamine  agonists  and  side  effects.

Mean  (SD)

33  Not  all  DA  drugs  have  the  same  risk  of  systemic  side  effects. 3.55  (0.78)
34 The  frequency  of  systemic  side  effects  is  similar  when  using  an

extended-release  DA  formulation  compared  to
immediate-release  tablets.

3.64  (0.54)

35 Gastrointestinal  side  effects  are  common  with  DA  treatment.  3.45  (0.66)
36 Gastrointestinal  side  effects  are  more  prevalent  in  patients  on

DA monotherapy  compared  with  those  on  adjunctive  levodopa
therapy.

3.00  (0.60)

37 According  to  the  existing  evidence,  ropinirole  would  be
related  to  higher  nausea  and  dizziness  rates  compared  to
other DA  drugs.

3.00  (0.74)

38 Lower  limb  oedema  in  patients  on  DA  treatment  is  related  to
specific  predisposing  risk  factors  such  as  patient  gender  and
DA treatment  duration.

3.18  (1.11)

39 Lower  limb  oedema  is  not  clearly  related  to  any  particular
type  of  DA  drug.

3.82  (0.94)

40 A  switch  of  DA  drug  could  be  considered  if  lower  limb  oedema
appears  as  a  side  effect.

3.64  (0.64)

41 Domperidone  could  be  used  for  nausea  prevention.  4.64  (0.48)
42 Domperidone  can  increase  the  electrocardiogram  QTc  interval,

so it  should  be  used  with  caution  and  temporarily.
4.45  (0.5)

43 Orthostatic  hypotension  is  not  clearly  related  to  DA  use.  2.64  (1.49)
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DA: dopamine agonist; PD: Parkinson’s disease.

f  nigrostriatal  dopamine  terminal,  rather  than  the  initial
reatment  strategy.18 Furthermore,  there  is  increasing  evi-
ence  that  the  choice  and  timing  of  initial  therapy  for
D,  whether  levodopa,  DA  or  MAO  B  inhibitor  might  have

 minimum  impact  on  the  long-term  prevalence  of  motor
uctuations  and  dyskinesia.19 Nevertheless,  a  substantial
roportion  of  patients  with  PD  might  develop  levodopa-
elated  motor  complications  years  after  starting  levodopa.20

hese  complications  include  motor  fluctuations  and  dif-
erent  types  of  complex  oscillations  in  motor  function.  In
atients  experiencing  dyskinesias,  adding  a  non-ergot  DA
ight  help  to  reduce  challenging  symptoms.5,21 In  those

ases,  such  drugs  as  ropirinole,  rotigotine  or  pramipexole
an  be  all  equally  considered,  preferably  using  an  extended-
elease  formulations  (statements  15-17).  Further,  when  used
s  an  add-on,  DA  should  be  started  with  a  lowest  dose  and
itrated  cautiously  and  starting  with  the  lowest  dose  possi-
le  (statements  14,  18).  Additionally,  DA  drugs  can  help  to
mprove  non-motor  symptoms  of  PD  (statements  20-21).

In  patients  facing  advanced  stages  of  PD,  apomorphine
an  also  have  a  key  role  in  their  clinical  management.
pomorphine  is  a  non-ergoline  DA  with  a  high  affinity  to
opamine  D  1-2  receptors.22 It  has  a  similar  efficacy  to
evodopa  in  controlling  motor  symptoms  of  PD,  and  it  is
rescribed  for  the  control  of  motor  fluctuations.  It  is  used
ubcutaneously  both  as  an  intermittent  injection  or  as  con-
inuous  infusion  (statements  24-27).  Although  apomorphine
as  a  rapid  and  short  onset  of  action,  a  lower  risk  of
europsychiatric  complications  (statement  23),  and  a  good

olerability  when  it  is  used  as  a  continuous  infusion,  patients
nd  caregiver  education  might  be  essential  for  its  correct
se  (statement  28).

i
h
(

17
Even  though  DA  therapy  has  an  important  role  in  patients
ith  advanced  PD  as  a  treatment  for  levodopa-induced
otor  complications,  its  use  might  be  associated  with  spe-

ific  complications  (statements  33-34).  The  spectrum  of  side
ffects  associated  with  DA  might  be  wide,  and  can  range
rom  gastrointestinal  discomfort  and  lower  limb  oedema  to
ignificant  neuropsychiatric  complications  (statements  39-
1).  For  instance,  DA  drugs  are  most  commonly  associated
ith  the  development  of  ICDs  such  as  pathological  gambling,
ompulsive  sexual  behaviour,  or  compulsive  shopping  in  up
o  50%  of  patients  with  long-term  use.23 Risk  factors  for  its
evelopment  include  male  sex,  younger  age,  a  higher  dose
f  DA,  and  previous  history  of  ICD  (statements  44-48).  Fur-
hermore,  depression  could  act  as  a  premorbid  risk  factor
or  suffering  an  ICD  with  the  use  of  DA  (statement  46).24

egarding  the  DA  type,  rotigotine  and  apomorphine  could
e  associated  with  less  risk  of  developing  an  ICD  (state-
ents  50,  52-53).  When  an  ICD  is  present,  it  is  recommended

o  taper  the  DA  gradually  in  order  to  improve  the  symp-
omatology  (statements  54,  56,  58,  60).25 Higher  doses  of
evodopa  may  be  associated  with  a  small  increase  in  risk  of
CD  (statement  49).26

Moreover,  although  levodopa  is  considered  the  most
otent  trigger  for  dopamine  dysregulation  syndrome  in  PD
statement  63),  subcutaneous  apomorphine  and  oral  DA  may
lso  be  responsible.27 It  usually  involves  male  patients  with
arly-onset  PD  who  take  increasing  quantities  of  dopaminer-
ic  drugs,  despite  having  severe  drug-related  dyskinesia.28

inally,  DA  should  be  avoided  in  elderly  adults  due  to

ncreased  risk  cognitive  impairment  or  in  patients  with  a
istory  of  ICD,  dementia,  hypersomnia,  or  hallucinations
statements  70-72).

7



D.  Santos  García,  J.  Pagonabarraga  Mora,  F.  Escamilla  Sevilla  et  al.

Table  4  Dopamine  agonists  in  specific  clinical  scenarios.

Mean (SD)

A) ICD
44 The diagnosis of ICD could be underestimated in cases of unawareness from relatives. 4.91 (0.29)
45 The diagnosis of ICD may differ depending on the clinimetric properties of the different

available diagnosis scales.
4.91 (0.29)

46 The presence of depression acts as a premorbid risk factor for suffering an ICD with the use
of DA.

4.45 (0.78)

47 In patients with premorbid risk factors for an ICD, the use of DA drugs should be avoided. 4.27 (0.75)
48 The dose of DA treatment is associated with the risk of an ICD. 4.45 (0.5)
49 Levodopa treatment and dose influence the genesis of ICD. 3.82 (0.83)
50 Not all DA drugs have the same risk of being associated with an ICD. 3.73 (0.86)
51 AD treatments present a different risk of inducing an ICD depending on their release formula. 3.00 (0.95)
52 Rotigotine treatment could be associated with less risk of developing an ICD. 3.82 (0.57)
53 Apomorphine has a lower risk of being associated with an ICD compared to oral or

transdermal DA drugs.
4.00 (0.60)

54 The dose of the DA should be reduced in the presence of a mild ICD. 3.73 (0.75)
55 A switch of DA could be considered if the ICD is mild to moderate. 2.82 (0.94)
56 The dose of the DA should be reduced in the event of a moderate-severe ICD. 4.00 (1.18)
57 The DA treatment should be withdrawn if patients develop a mild ICD. 2.91 (0.79)
58 The DA should be withdrawn in the event of a moderate-severe ICD. 4.55 (0.66)
59 In cases of moderate-severe ICD, the dose of levodopa should also be reduced. 2.45 (0.5)
60 Scientific evidence is lacking to recommend the use of other additional drugs for the

treatment of ICD.
4.27 (0.62)

61 In patients with a history of ICD using DA treatment, the use of these drugs should be
restricted in the future.

4.45 (0.66)

62 In patients with a history of ICD with oral or transdermal DA, who are candidates for
second-line therapies, the use of continuous infusion with subcutaneous apomorphine should
be avoided.

3.09 (0.79)

63 Dopaminergic dysregulation syndrome is mainly associated with the use of levodopa. 4.18 (0.83)
B) DAWS
64 There are premorbid factors that predict the appearance of a DAWS. 4.09 (0.51)
65 In patients in whom DA has been withdrawn due to side effects, such as an ICD, its

reintroduction could be considered if they have suffered a DAWS.
3.82 (0.57)

C) Sleep Disorders
66 DA drugs are effective in improving sleep disorders in PD patients (nocturnal akinesia,

fragmented sleep, RLS)
4.45 (0.50)

67 Although rotigotine has more favorable scientific evidence, other DA therapies may be
equally effective in improving sleep disorders in patients with PD.

4.00 (0.60)

68 DA drugs have shown to be not effective in treating REM sleep behaviour disorder in patients
with PD.

4.09 (0.67)

69 In case of drowsiness associated with a DA treatment, it may be helpful to switch the DA
drug, preferably to rotigotine.

3.45 (0.66)

D) Cognition and behaviour
70 In a patient with PD and cognitive impairment, it is recommended to avoid the use of DA

treatments.
3.82 (0.72)

71 It is unnecessary for a patient on DA treatment who develops cognitive impairment without
psychotic symptoms to reduce DA dose unless neuropsychiatric complications appear.

3.73 (0.86)

72 In patients with PD older than 80 years, without cognitive impairment, it is preferable to
avoid the use of DA.

4.00 (0.74)

E) Miscellanous
73 The combination of 2 DA is not recommended, except for the additive use of apomorphine in

pen or infusion.
4.55 (0.66)

74 In patients using a diurnal apomorphine infusion pump, the concomitant use of a nocturnal
DA extended-release treatment may  be helpful.

4.36 (0.48)

75 In patients with PD on DA therapies who undergo deep brain stimulation therapy, it is
recommended not to reduce the DA dose by more than 70% in the early post-surgical stages
in order to avoid apathy as a side effect.

4.18 (0.39)

76 In patients with PD who are on Duodopa, DA drugs may help treat non-motor manifestations,
such as sleep disorders.

4.45 (0.50)

DA: dopamine agonist; DAWS: dopamine agonist withdrawal syndrome: ICD: impulse control disorders; PD: Parkinson’s disease; REM:
rapid eye movement; RLS: restless legs syndrome.
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The  limitations  of  this  study  are  related  to  the  fact  that
t  is  based  on  expert  opinion  and  authors  were  challenged  to
each  consensus  on  topics  who  might  have  a  limited  research
ackground.  To  address  that  issue,  the  consensus  group  used
he  large  backup  panel  of  neurologists  to  gain  consistency
nd  homogeneity.  Also,  it  should  be  noted  that  authors  and
articipants  based  their  opinion  on  local  regulations,  and
hanges  in  safety  recommendations  may  not  apply  in  differ-
nt  countries.  Finally,  regarding  the  topics  that  not  reached
xpert  consensus,  authors  believes  that  it  is  related  the
linical  heterogeneity  that  clinicians  must  usually  face  in
heir  daily  practice,  and  consequently  those  topics  should
e  addressed  in  a  personalised  approach.

onclusion

A  represents  an  effective  option  to  treat  PD  and  allow  the
se  of  lower  doses  of  levodopa  therapy,  postponing  their
otential  side  effects.  In  addition,  DA  might  also  provide
enefits  in  more  advanced  disease  stages  by  reducing  motor
uctuations  associated  with  the  long-term  levodopa  ther-
py.  Our  work  provides  insights  into  where  DA  eventually  fit
nto  the  treatment  schemes  for  PD  in  daily  practice.  The
onclusions  derived  from  it  represent  an  exploratory  step
rom  which  the  outcomes  should  be  used  to  guide  further
ualitative  and  quantitative  research  designs.29 In  any  case,
A  as  a  group,  has  been  considered  the  most  potent  ancillary
ntiparkinsonian  medication  available.5
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