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Response to Mylius et al.

Letter to Editor:

We thank Mylius et al. for showing interest in our work8 and for
providing an interesting discussion on mechanistically stratifying
Parkinson disease (PD)-related pain using the recently developed
PD-Pain Classification System (PD-PCS). Here, we further
address the role of dopamine as well as the move towards
mechanism-based treatment for pain in individuals with PD.

1. Dopamine in Parkinson disease pain

Dopamine clearly plays a crucial role in PDpain, and pain is amajor
feature of nonmotor fluctuations.14,17 However, mechanistic
evidence to date is neither entirely consistent nor sufficient to
characterise its precise contributions. Two recent meta-analyses
showed partially normalised pain thresholds in “on” vs “off” states,
albeit with significant heterogeneity between studies.18,19 The fact
that dopaminergic drugs only diminished, but not normalised, pain
thresholds suggests the involvement of nondopaminergic mech-
anisms. Indeed, the contribution of nondopaminergic systems in
pathophysiology of PD is well documented.6,11,12 PD subtypes
have been defined by the nonmotor symptoms dominating their
clinical presentations, with each postulated to be associated with
the impairment of specific neurotransmitter system(s): cholinergic,
noradrenergic, serotonergic, and mixed (nigrostriatal and extra-
striatal) dopaminergic.15,16,20

Pain is a multidimensional experience. Studies to date
predominantly assess pain thresholds, which measure only one

of these aspects and do not strongly engage the emotional and
aversive facets of pain. Moreover, they do not reflect clinically
relevant pain states experienced by patients with PD.1 Thus,
although we agree with Mylius et al. that optimising dopaminergic
treatment should be the first step before considering additional
interventions, this treatment strategy is, by definition, not aiming
to target interventions to mechanism-stratified patients. Indeed,
in their article delineating PD pain into nociceptive, neuropathic,
and nociplastic, Marques et al. specifically state that they
“voluntarily chose not to include in our definition of [parkinsonian
central pain] the response to dopaminergic treatment as it seems
to be inconsistent and cannot be used as a discriminatory
criterion.”9

2. Mechanism-based treatment of Parkinson
disease pain

Although the classification-based approach used by Mylius et al.
using the PD-PCS makes an important contribution, its ability to
target treatments to mechanisms remains speculative, even if
designed with a treatment-oriented approach.10 Furthermore,
the utility of the addition of nociplastic pain beyond existing
neuropathic and nociceptive pain has yet to be demonstrated.
Moreover, the aspects of pain it captures have already been
included in previous classifications2,5 and are part of the King’s
Pain Parkinson’s Scale (KPPS); an in-depth and patient-
orientated classification of PD-related pain.1 The KPPS is also
increasingly used in clinical trials as an outcome measure and
may serve as a means to assess treatment outcomes in
subgroups of patients.7,22

The PD-PCS also does not address pain in the prodromal
“premotor” state, despite a large multicentre study finding that
46% of de novo drug-naive PD patients reported pain to have
been present in the 2 to 10 years before the onset of motor
symptoms.13 Furthermore, it also fails to characterise non-
dopaminergic pain, despite nondopaminergic pharmacotherapy
offering promising opportunities for future analgesic intervention,
with several clinical trials testing analgesic efficacy of cannabi-
noids (CAN-PDP; EudraCT ID: 2019-003623-37), MAO-B
inhibitors (SUCCESS; ClinicalTrials.gov ID: NCT03994328), and
opiates (OXYDOPA; ClinicalTrials.gov ID: NCT02601586) cur-
rently being in progress or setup.

In its current form, the PD-PCS may lack sufficient granularity
to meaningfully stratify patients and further substratification
beyond nociceptive, neuropathic, and nociplastic pain may be
warranted. Crucially, additional progress may require defining
neurobiologically distinct mechanisms beyond psychometry.
True mechanistic stratification requires basic science studies
delineating psychophysical, electrophysiological, or neuroimag-
ing phenotypes. This is already an ongoing process for other
types of chronic pain, with progress to date largely coming from
psychophysical means of stratification.4 For example, quantita-
tive sensory testing can stratify superior responders to oxcarba-
zepine in patients with peripheral neuropathy,3 and conditioned
pain modulation can target duloxetine to patients suffering from
painful diabetic neuropathy with malfunctioning descending pain
modulation.21 Such studies conducted using mechanism-based
stratification— using psychometrics, psychophysics, imaging, or
a combined approach—will be crucial to building an evidence
base for stratified treatment responses in PD pain.

Mechanism-based stratification has shown promise in other
chronic pain disease states. The PD-PCS offers an interesting
step towards pain classification. However, patient phenotyping-
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based strategies supporting clinically relevant neurobiological
pathways and outcome measures are also required.
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Pain management in older adults: facts to consider

Letter to the Editor:

The recent article published in PAIN® explains many underlying
patient-related barriers (especially addiction, severity of pain, and
insufficient pain relief) related to the use of opioid analgesics in
cancer painmanagement in the United States between 2002 and
2020.7 However, despite the increased prevalence of poorly
managed cancer-related chronic pain in the elderly, analgesic
dosing for this population was not clearly defined. Cohen and
colleagues mentioned in The Lancet that opioids are not a first-
line treatment for chronic pain management,1 because of
tolerance and adverse behavioral effects, without considering
dose optimization and the therapeutic window of alternative
analgesics. For example, nonsteroidal anti-inflammatory drugs
prescribed before opioids also show analgesic tolerance and
adverse effects on major organs, including the liver, kidney, and
gastrointestinal tract (bleeding).9 Exercise, physical activities,
healthy lifestyle, good sleep, and nonpharmacological manage-
ment can provide psychological relief from chronic pain, but their
effectiveness in managing chronic pain remains poorly defined.3
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