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Do we need to redefine the advanced stage in Parkinson’s
disease?
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Abstract

Identifying the advanced stage in Parkinson’s disease (PD) is crucial for shifting from conventional to device-aided therapies.
The criteria to define the onset of advanced PD have been based on lengthy and disabling daily off-times, troublesome
dyskinesia and complex therapeutic regimes, but have also included invalidating non-dopaminergic symptoms, such as
dementia, falls or dysphagia. These last problems usually appear in a much later stage of the advanced PD. The key to the
definition of advanced PD should be the lack of adequate PD control of both motor and non-motor dopaminergic symptoms.
The patient’s judgment about the quality of their response to conventional therapy is also critical to establish the advanced
stage. The early identification of this phase allows maintaining the patient’s functional state whenever appropriate treatments
are applied. We should keep the term advanced stage when the dopaminergic symptoms responsive to device-aided ther-
apy are preponderant. When invalidating non-dopaminergic symptoms dominate the clinical picture, the term post-advanced
stage could be more suitable.
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¢Necesitamos redefinir el estado avanzado en la enfermedad de Parkinson?

Resumen

La identificacidn del estadio avanzado en la enfermedad de Parkinson (EP) es crucial para el cambio del tratamiento con-
vencional al de segunda linea. Los criterios para definir el inicio de la EP avanzada se han basado en periodos off largos
e invalidantes, discinesias molestas y regimenes terapéuticos complejos, pero también se han incluido sintomas no dopa-
minérgicos graves, como demencia, caidas o disfagia. Estos ultimos problemas habitualmente ocurren en un estado de la
EP avanzada mas tardio. La clave para la definicion de EP avanzada estd en la falta de control adecuado tanto de sintomas
motores como no motores. La opinion del paciente sobre la respuesta o su falta al tratamiento convencional deberia ser
clave para la definicion del estadio avanzado. Su identificacion temprana permite mantener la calidad de vida del paciente,
siempre que se aplique el tratamiento apropiado. Deberiamos utilizar el término enfermedad avanzada para la fase en que
dominan los sintomas dopaminérgicos que responden a los tratamientos de segunda linea. Cuando los sintomas no dopa-
minérgicos invalidantes dominan el cuadro clinico, el término estadio sobrepasado parece mas adecuado.

Palabras clave: Enfermedad de Parkinson. Estadio avanzado. Estadio sobrepasado. Sintomas dopaminérgicos. Sintomas no

dopaminérgicos.
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Introduction

Parkinson’s disease (PD) is a chronic process that
may affect the patient for many years and goes
through various stages'. Most authors divide the dis-
ease’s natural history into a premotor or prodromal
stage, an early stage, an intermediate stage, and an
advanced stage. During the early stage, dopaminergic
drugs at low doses provide good control for the whole
day. In the intermediate stage, frequent drug adjust-
ments are needed to control the symptoms. The ad-
vanced stage occurs when conventional therapy (see
below) does not provide the patient with an adequate
disease control?.

Although the term advanced PD has been widely
used, it is still not very well-defined®. Identifying it clear-
ly is a key issue since we have specific treatments for
this stage.

In this review, we try to analyze the advanced PD
fundamentals. First of all, we divide the parkinsonian
symptoms according to their response to dopaminergic
medication, the only available. Both conventional and
device-aided treatments only act on dopaminergic
symptoms. The failure of the first group marks the onset
of advanced PD. This should lead to a switch to de-
vice-aided therapies. Unfortunately, this is not always
the case. Not infrequently, patients are referred to sur-
gery or infusion therapies after years with poor control
on conventional therapy. We describe the works of
different groups searching for criteria to identify pa-
tients with advanced PD and their limitations, in our
opinion. Finally, we propose some keys to improve the
identification of this stage. We consider it critical the
decline of the functional impact in daily activities with
conventional treatment, no matter whether the symp-
toms are motor, non-motor or both. The patient’s judg-
ment about this decline is essential to establish the
advanced stage. This judgment does not always match
with the rating scales used by the neurologist. We also
think that the presence of invalidating non-dopaminer-
gic symptoms, such as dementia, on-freezing gait or
orthostatic hypotension, should define a stage different
from the advanced.

Relevant issues in advanced PD.
Treatments and symptomatic response

PD is, in fact, a multiple system degenerative con-
dition. Apart from the substantia negra pars compac-
ta, there is neuronal loss in areas such as the olfactory
system, autonomic nerves, peduncle pontine nuclei,

locus coeruleus, and raphe nuclei nucleus basalis of
Meynert, limbic system or the associative cortex*.
This broad degeneration explains many PD symptoms
different from tremor, ridigity, and bradykinesia, the
classic triad. Any therapy currently available only acts
on the pathways modulated by dopamine, either bind-
ing the dopaminergic receptor or modifying the sub-
thalamic nucleus hyperactivity, as in the case of
surgery.

Over the last years, much attention has been paid to
PD’s non-motor symptoms®®. Nevertheless, from a
practical point of view, it could be more useful to divide
PD symptoms into dopaminergic and non-dopaminer-
gic. The first group responds to dopaminergic drugs,
while the second group does not. The Sydney study
followed up a cohort of PD patients for 15 years. After
this time, non-dopaminergic symptoms become much
more disabling than dopaminergic ones for most
patients’.

It is very important to learn which symptoms respond
to dopaminergic medication. In this way, the neurologist
may design the best possible therapeutic strategy, and
the patient knows what to expect from the treatment.

In table 1, we have divided the Parkinsonian symp-
toms into dopaminergic and non-dopaminergic. The
most troublesome non-dopaminergic symptoms are
on-freezing gait, autonomic disorders, particularly or-
thostatic hypotension, and cognitive decline, which pro-
gresses to dementia in 80% of the cases’®.

Invalidating non-dopaminergic symptoms occur in lat-
er stages of PD and dramatically constrain the patient’s
daily activities. Before reaching this step, our current
therapeutic capacity, properly applied, may extend the
patient’s functionality for a long period, even when the
oral dopaminergic medication starts to fail.

Nowadays, the available PD therapy can be divided
into two groups, conventional> and device-aided treat-
ment®. The first group includes oral drugs and the roti-
gotine patch. The second one is formed by deep brain
stimulation (DBS), continuous apomorphine infusion
(APQ), and intrajejunal levodopa (DUO).

When only conventional treatment was available, the
patient got into a very disabling situation once it failed.
The term advanced PD was coined to describe this
situation, meaning a terrible and progressive life quality
loss until death.

With the advent of device-aided therapies, the picture
has completely changed. Several studies®'> have
shown that either DBS or infusion treatments allow for
reasonable control of PD symptoms for many years.
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Table 1. Dopaminergic and non-dopaminergic symptoms
in Parkinson’s disease

Dopaminergic symptoms Non-dopaminergic symptoms

Bradykinesia ~ Pain* On-state Dementia
freezing
Rigidity Depression* On-state Psychosis
balance
disturbance
Apathy*
Tremor Anxiety * On-state Autonomic
dysphagia disfunction
Urinary
urgency*
Lack of

concentration

*These symptoms may also have a non-dopaminergic origin and, therefore, fail to
respond to dopaminergic drugs.

Since these device-aided therapies have been avail-
able, a reliable way to identify the advanced PD stage’s
onset has become crucial. The neurologist must be
aware when the disease control starts to decline with
conventional therapy and change to device-aided ther-
apies. Hence, a definition for advanced PD should not
be academic but operational, as it should give rise to
a shift of therapeutic paradigm.

Another important issue is whether to call advanced
stage to the whole period when conventional therapy
is not sufficient for a good PD control. The patient’s
management is quite different when dopaminergic
symptoms are dominant or when invalidating non-do-
paminergic symptoms play the clinical picture’s central
role.

Due to the negative connotations the term advanced
evokes, some authors have proposed different names,
for instance, complex stage®.

The search for criteria of advanced PD

The availability of device-aided therapies has
prompted the search for operative criteria to define
advanced PD. Some pitfalls complicate this search,
such as the absence of biomarkers, the disease het-
erogeneity, the patient’s personal experience with the
disease, the patient’s employment status or the pres-
ence of non-dopaminergic symptoms, sometimes
overlooked.

The NAVIGATE-PD study'® interviewed 103 experts
from 13 countries about operative criteria to consider
device-aided therapies, DBS, APO, and DUO. They
concluded that loss in quality of life was the critical
point. They proposed that (1) taking levodopa 5 or more
times per day, (2) daily troublesome off-time over 1 or
2 h, or (3) severe dyskinesia, with no specific duration,
were red flags for possible advanced PD.

A group of Spanish neurologists carried on the CEPA
(Consensus about the definition of advanced PD), also
called CDEPA (Questionnaire for advanced PD),
study™ 5. They administered a questionnaire to other
240 Spanish neurologists, with a preferential dedication
to PD, about possible advanced stage criteria, applying
the Delphi method. The panellists considered as defin-
itive symptoms (1) the need for aid in the daily activities,
(2) severe motor fluctuations, (3) severe dysphagia, (4)
falls, and (5) dementia. The critical factor to the ad-
vanced stage was the disease duration.

Another study, with the Delphi method, involved ex-
perts from ten European countries'®. The goals were to
define clinical indicators for advanced PD, criteria for
device-aided therapies, and the patients more suitable
for each one of them. The panellists regarded the fol-
lowing clinical characteristics as suggestive of ad-
vanced PD. They are divided into three categories and
ranked by order of importance.

1. Motor symptoms: moderate level of troublesome mo-
tor fluctuations, at least 2 h of the waking day with
off-symptoms, at least 1 h of the day with trouble-
some dyskinesia, moderate level of dyskinesia, trou-
blesome dysphagia, and daily oral levodopa at least
5 times a day

2.Non-motor symptoms: mild level of dementia,
non-transitory troublesome hallucinations, moderate
level of psychosis, non-motor fluctuations, and mod-
erate level of nighttime sleep disturbances

3.Functional impact: repeated falls despite optimal
treatment, need for help with the activities of daily life
at least some of the time, inability to perform complex

tasks at least some of the time, and moderate im-

paired mobility.

In the case of patients with advanced PD candidates
for device-aided therapies, the clinical characteristics
were reduced to:

1. Motor symptoms: troublesome dyskinesia and off-pe-
riods, at least 2 h of off-time, off-period postural in-
stability, dystonia with pain, and freezing of gait
during off

2.Non-motor symptoms: nighttime sleep disturbances,
with no other specification
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3.Functional impact: limited activities of daily life.

The OBSERVE-PD study'” tried to correlate these
clinical indicators with the neurologist’s global assess-
ment for advanced PD. It included 2615 patients from
18 countries. The correlation obtained was moderate
(K=0.430; 95% IC 0.406-0.473). According to their neu-
rologists, within the patients diagnosed with advanced
PD, 66% met the criteria for device-aided therapies.
The authors highlighted that not all the patients treated
with these therapies had advanced PD. As no more
information was available, the authors speculate about
the possible indications, such as poor levodopa toler-
ability, refractory non-motor symptoms, uncontrollable
tremor, or functional needs in younger patients. Curi-
ously, they did not consider these three latter situations
as advanced PD.

The recent MANAGE-PD study has attempted to
rank the criteria to identify advanced PD'®. The au-
thors split the patients into three categories. Category
1 encompasses patients adequately controlled on
conventional therapy. In Category 2, conventional
therapy must be optimized to improve PD control.
Finally, in Category 3, the disease control with this
medication is not adequate, despite the optimization.
To screen the patients, they applied two filters. The
first one consists of checking whether the patients
have at least one of these criteria: (1) 5 or more daily
levodopa doses, (2) daily off-time of at least 2 h,
(3) unpredictable motor fluctuations, (4) troublesome
dyskinesia, and (5) limitation in at least one activity
of daily life. Meeting one or more of these problems
should lead to a second filter to determine whether
the patients need optimization or device-aided thera-
py. To validate these criteria, the authors presented
ten clinical pictures with the three categories to 20
neurologists.

The importance of the patient’s judgment
for the early identification of the advanced
stage

The aim for the early identification of advanced PD
and the consequent shift in the therapeutic paradigm
is to maintain the best possible patient’s functionality.
To achieve this, the neurologist must apply the appro-
priate therapy for each stage. The critical point is the
change from intermediate to advanced PD since this
should mean different disease management.

The recent study Euroinf 2 presents the characteris-
tics of a cohort of 173 patients treated with device-aid-
ed therapies. It results quite striking that many patients

start with some of these therapies in very advanced
stages or even with remarkable axial symptoms'®.
Sometimes patients are on conventional therapy when
they should have been on a device-aided therapy long
before. For this reason, it is essential to identify when
conventional therapy optimization is no longer the best
option.

Most authors agree that the advanced stage com-
mences when conventional treatment optimization
does not provide adequate control for the dis-
ease®>'*158, The term adequate control may be too
vague as it depends on the neurologist’s judgment and,
mainly, on the patient’s perception, demands, and ex-
pectations. Although there are some general recom-
mendations, both conventional and device-aided PD
therapies should always be personalized. The division
of PD into different stages is not an abstraction. It must
be adapted to each patient’s reality, being, therefore,
an operational definition.

The need for personalizing each case is well under-
lined in the aforementioned OBSERVE-PD study'. The
correlation between the patient’s neurologist’s judg-
ment and the criteria from a group of experts is only
moderate. In the validation of the CEPA study'®, the
authors remark that the neurologist clinical judgment is
the gold standard to determine the PD stage.

A point regarded as key in some study is the PD
duration'. However, this condition is not always related
to the disease stage. In our personal experience, the
average disease duration before the onset of de-
vice-aided treatments has been eight and a ' years.
Out of them, 30% were on these therapies after 6 years
of PD (personal data not published). At the opposite
end, there are patients with PD for over 20 years with
sufficient autonomy had no dementia®®2!. Although af-
ter 5 years, half of the patients get motor fluctuations®?,
a minority remains in good condition with no need for
drug adjustments or significant non-motor symptoms
after over 10 years?:. Hence, we think that the PD du-
ration is not a reliable indicator of the advanced stage.

As mentioned above, the MANAGE-PD study'® con-
siders three red flags for possible advanced PD, daily
off-state over 2 h, troublesome dyskinesia and 5 or
more daily levodopa doses. Many levodopa doses
mean several adjustments, but patients may have a
reasonable control on 5 daily levodopa dose. If these
adjustments do not avoid troublesome dyskinesia, the
patient has bad PD control and advanced PD. The is-
sue of the off-state is not so straight. Although a daily
2-h off-state is a red flag in PD, we must consider as
well how the patient experiences this problem and how
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it affects their functional situation. Patients with de-
manding jobs may feel significantly limiting an off-state
of 1 h a day. In contrast, more aged patients with no
job responsibilities may tolerate better off-periods even
over 2 hours. Hence, the patient’s judgment may be
more valuable than a score on a rating scale when both
do not match.

Besides, we have to take into account the off-period
duration and intensity, and not only motor but also
non-motor symptoms. Pain, anxiety, apathy, depres-
sion, or lack of concentration may be very disabling
during the off-state with or without motor symptoms. At
our site, we have seen patients with episodes of severe
off-state pain lasting < 1 h, only responsive to infusion
treatments. We also think that we should include within
the advanced stage cases with disabling tremor, even
if the other Parkinsonian symptoms do appropriately
respond to conventional medication. Finally, we must
not forget the patients with faltering on-state, even with-
out important fluctuations. As this is mainly due to
gastroparesis, a treatment skipping the oral route is
usually effective.

A stage beyond the advanced stage

Nowadays, the advanced PD stage encompasses the
whole period from the onset of the conventional treat-
ment failure to the disabling non-dopaminergic symp-
toms dominance. However, this is not a homogeneous
period with similar management. Many patients with
device-aided treatments carry on an independent life.
This does not happen with disabling non-dopaminergic
symptoms.

Some studies searching for advanced PD criteria
give the same defining value for advanced PD to do-
paminergic symptoms refractory to conventional treat-
ment and disabling non-dopaminergic symptoms. Both
the CEPA study''s and the 2018 consensus study'®
include as advanced PD criteria dementia, falls or on-
state dysphagia, non-responsive to dopaminergic med-
ication, along with dopaminergic symptoms, such as
off-time pain, depression, and dyskinesia, all of them
responsive to device-aided therapies. The patient’s
functionality is different enough to consider these situ-
ations as two distinct stages of PD.

The presence of disabling non-dopaminergic symp-
toms is not a contraindication for device-aided thera-
pies but diminish their efficiency dramatically. Only
infusion treatments, with low doses and close follow-up,
are to try.

Table 2. Keys for the advanced Parkinson’s disease

Conventional therapy does not provide adequate Parkinson’s
disease control

The term adequate control encompasses both motor and
non-motor symptoms

The term adequate control must be personalized. It is very
important the patient’s perception of the treatment’s functional
impact

The identification of this stage should involve a shift to
device-aided therapy

The earlier we identify this stage, the earlier we will be able to
improve the patient’s quality of life

Device-aided therapy only alleviates dopaminergic symptoms,
either motor or non-motor

The term advanced Parkinson’s disease should be restricted to
the situation in which dopaminergic symptoms do not respond
to conventional drugs, and non-dopaminergic symptoms are not
disabling

If non-dopaminergic symptoms are disabling, we should speak
of post-advanced stage

We suggest keeping the name advanced stage for the
situation in which dopaminergic symptoms dominate the
clinical picture but do not respond sufficiently to conven-
tional treatment. Conversely, we consider a new PD
stage for the situation in which disabling non-dopaminer-
gic symptoms are dominant. In this case, the patient’s
functional state is severely diminished, and the therapeu-
tic options significantly reduced. We propose calling this
phase post-advanced stage. Something in this respect
has been previously suggested™. In this study, the au-
thors divide the advanced stage into advanced and late.
Their criteria are the response to conventional therapy,
partial in the first case, absent in the second. They do
not mention refractory non-dopaminergic symptoms.

Table 2 shows the keys to advanced PD.

Conclusions

The key to advanced PD’s definition stems from the
lack of disease adequate control on conventional thera-
py. The early identification of this phase allows switching
to device-aided therapies, which alleviate dopaminergic
symptoms, either motor or non-motor. To determine ad-
vanced PD, a key point is the worsening of the patient’s
functional state. We must consider the off-period dura-
tion and its intensity, faltering on without fluctuations or
disabling non-motor symptoms. The patient’s judgment
about their situation is essential to assess this stage.
Sometimes it does not match with the rating scales.
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[ DIAGNOSIS |

CRITICAL POINT* |

SYMPTOMS

PREMOTOR INITIAL MODERATE ADVANCED POST-ADVANCED
STAGE STAGE STAGE STAGE STAGE
NON-DISABLING

NON-MOTOR

BRADYKINESIA

PAIN RIGIDITY
DEPRESSION TREMOR
CONSTIPATION
REM BEHAVIOUR
DISORDER
MOTOR/NON-MOTOR
FLUCTUATIONS
EYSKINESIAS
DISABLING
NON-DOPAMINERGIC
MODIFYING-DISEASE FLD COMBINATION OF FLD SYMPTOMS
THERAPIES (Low doses) (High doses) SECOND-LINE THERAPIES
Years g5% 0-5 5-10 10-15 over 15

Figure 1. The natural history of PD. FLD first-line drugs (conventional therapy). *Critical point: the situation in which

FLD became ineffective.

The patient’s functionality in the advanced stage will
depend on the presence of disabling non-dopaminergic
symptoms. These symptoms usually appear in a later
phase. We propose, therefore, differentiating two situ-
ations within what is called now advanced state. We
should restrict this name advanced stage to the phase
in which dopaminergic symptoms are dominant and
respond to device-aided therapies. If disabling non-do-
paminergic symptoms are present, we should speak of
post-advanced stage.

Figure 1 shows a picture of the EP natural history,
including the post-advanced stage.
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